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This section

provides a medium through which Canadian
surgeons can declare themselves, briefly and in
formally, on the day-to-day affairs of surgery.

HEPATIC CYSTIC HYDATIDOSIS
The tapeworm, Echinococcus granulosus, is
a major cause of human morbidity and mor
tality in many parts of the world. In some
Mediterranean and South American coun
tries such as Greece and Uruguay the treat
ment of hydatid disease is one of the most
frequently encountered surgical problems.
Although echinoccocal disease is rare in
Canada, increasing immigration and global
travel dictate that it still be perfectly under
stood. The lack of sufficient clinical ex
perience by surgeons in North America
often makes management of the disease long
and tedious and less than ideal. From time
to time, a critical review of current surgical
experiences and techniques in Canada and
the United States is appropriate.
Since the firsf case was observed in North
America by Low in 1808,1 several reports
of large series from the US and Canada have
appeared, beginning with Osier’s review of
61 cases in 1882.- In this issue of the Jour
nal (page 416) Cohen, Stone and Langer
review their experience since 1964 with 22
surgical cases treated at the Toronto Gen
eral Hospital. This incidence is similar to
our own at the Royal Victoria Hospital
where two to three new cases are treated
each year; this rate has been constant over
the past 15 years and almost all patients
have emigrated from Greece, Italy or the
Middle East.
As stated by the authors, the procedures
used to facilitate diagnosis are physical
examination, roentgenography and serologic
tests. Eosinophilia greater than 5% occurs
in 25 to 30% of patients and, when present,
is a useful clue to the diagnosis. Since the
cyst usually becomes quite large before
symptoms occur, hepatic scintiscans in
variably show a cold defect. This finding,
together with an ultrasonogram showing the
defect to be cystic, makes arteriography un

necessary and superfluous unless formal
hepatic resection is contemplated. While the
intradermal Casoni skin test is the timehonoured definitive serologic investigation,
many centres prefer the more specific com
plement-fixation tests, which are more likely
to give a negative result after complete ex
tirpation or death of the cyst.
The treatment of choice for all forms of
the disease is surgical. The techniques used
require a careful understanding of the pa
thologic aspects of hydatidosis. The hydatid
cyst consists of an outer layer or ectocyst,
composed of dense fibrous connective tissue
called “adventitia”, which is an attempt of
the host to isolate the parasite. In organs like
the liver and kidneys, the adventitia is very
thick. The second layer, the endocyst, is the
parasite itself. It is soft and elastic, and is
made up of two layers — a lamellated,
elastic, whitish outer layer, and a much
thinner, delicate inner “germinal layer” . It
is this thin ( < 1 mm) inner layer that is
the active part of the cyst and gives rise to
the hydatid fluid and the brood capsules in
which the scolices are formed. One can
easily see why attempts at enucleation or
total wedge excision of the parasite are
fraught with danger as so clearly illustrated
by the experiences of Cohen, Stone and
Langer. If dissection is carried outside the
thick adventitial host lining, massive hemor
rhage from the nonanatomically transected
liver tissue occurs unless the cyst is small.
If dissection is carried out between the ectoand endocyst, rupture of the thin cyst wall
occurs. Since the majority (75 to 80% ) of
the cysts are in the right lobe, simple formal
segmental hepatic resection, as performed
in two of their patients, is usually not pos
sible. However, in cases of huge cysts or
multiple smaller cysts confined to one lobe
of the liver, or in the alveolar form of the
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disease, formal hepatic lobectomy is indi
cated. Operative treatment, in most cases,
resolves into two main approaches: (a) a
technique to evacuate and sterilize the cyst
without spillage of cyst contents, and (b)
management of the remaining cavity.
When one realizes that each millilitre of
precipitated “hydatid sand” contains as
much as 400 000 scolices, and that each of
these, if spilled at operation, can form new
cysts in the exposed tissues, the rewards of
meticulous surgical technique are obvious.
The logical first step is to sterilize the cyst
contents. Contrary to the technique de
scribed by Cohen, Stone and Langer, we
would not recommend incising the cyst or
removing the contents and germinal layer
until sterilization is performed. This is best
accomplished, after isolating the liver with
moist packs, by withdrawing a small amount
of cyst contents with a small suction trocar
fitted with a three-way stopcock, secured
with purse-string sutures. The cavity is then
filled with hypertonic saline or other germi
cide (e.g., 1/200 cetrimide, BP) through the
stopcock. After 10 minutes, the cyst can
then be drained, opened and evacuated of
scolices and germinal layer. The inner cyst
wall is then swabbed with alcohol and
cauterized with high-current electrocautery.
In recent years, there has been renewed
interest in immunologic treatment, particu
larly in preventing the development of sec
ondary cysts following operative spillage.
The degree of postoperative cystic develop
ment from spillage varies considerably. It
can range between rapid development of
fertile secondary cysts; granulomatous host
reaction only; slow development of infertile
cysts; and complete resistance to cystic de
velopment. Immunity to postoperative seed
ing must be considered in relation to the
host immune status, age of the cyst, re
peated preoperative trauma, as well as the
type, freshness and activity of antigenic ma
terial used in the preparation of vaccines.
At present, the immunologic treatment of
patients with operative spillage clearly calls
for further study.
The second problem, and the most con
troversial, is the management of the remain
ing cavity. The voluminous European and
South American literature on this subject is
well summarized in a collective review by
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Romero-Torres and Campbell.3 Experience
indicates that “capitonnage”4 is the most
satisfactory method for the noninfected cyst.
The superficial portion of the cyst wall is
excised to diminish the size of the cavity
which is then tightly closed without drain
age by a series of purse-string sutures to ap
proximate the adventitial walls and obliterate
the cavity. We believe that all patients with
a history of jaundice or suspected bile-duct
communication should have operative cho
langiography in a steep Trendelenburg posi
tion firstly to confirm and later to demon
strate possible persistent leakage of bile
from the ectocyst; this would make external
drainage mandatory.
Drainage catheters in the cyst may be
used in the presence of bile leaks or cavities
that are difficult to obliterate, but should
be left in place no longer than 2 weeks.
Contrary to the opinions of Cohen, Stone
and Langer, it is generally believed that in
fection of the cavity, subphrenic abscess and
external biliary fistula are complications of
prolonged tube drainage. Cohen, Stone and
Langer report an average tube drainage
time of 3.5 months. Thirty percent of their
patients (3 of 10) treated by evacuation and
prolonged drainage required further opera
tion to drain infected cavities.
Finally, detachment of the falciform and
triangular ligaments will almost always suf
ficiently mobilize and expose the operative
area making a thoracoabdominal incision
unnecessary. If possible, opening of the
pleural space, with the possibility of spillage
and contamination, is to be avoided.
M a r v in J. W e x l e r , M S c, M D ,

CM,

FRCS[C]
Assistant professor of surgery,
Royal Victoria Hospital,
McGill University,
Montreal, PQ.
R eferences
1. Low J: Cases of hydatids in bladder and
liver. N Y Med Phys ] 1: 287, 1822
2. O sler W : On echinococcus disease in Amer
ica. Am J Med Sci 84: 475, 1882
3. R omero-T orres R, Campbell JR: Inter
pretive review o f surgical treatment of
hydatid disease. Surg Gynecol Obstet 121 •
851, 1965
4. P ayet C: Equinococcus hepatica, tratamiento
por reseccion parcial de adventicia y capitonage. Rev Acad Peru d ru g 11: 40, 1958
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CONTINUING EDUCATION — WHAT’S IT ALL ABOUT?

During the past year, each issue of the
Canadian Journal of Surgery has contained
an item from SESAP II with its accompany
ing critique. Authorized by the American
College of Surgeons’ committee on continu
ing education, it has been our policy to
select an item whose content had some ref
erence to an article in this journal. A recent
survey of randomly selected readers sug
gested that the SESAP item was an attrac
tive portion of the Journal effort.
SESAP II is the brainchild of the Amer
ican College of Surgeons, one of the many
examinations for self-assessment created by
the specialty societies of this continent. In
an effort to meet the continuing education
needs of all surgeons, SESAP II has been
designed with a broad format. The individ
ual is not expected to have the correct
answer for every question; however, it is
hoped that the items unknown will create

the desire to learn. These items, for purposes
of continuing education, then become the
most important features of the assessment.
Members of your editorial board have
encouraged participation in efforts such as
this — not to show how much you know,
but to identify the unknown areas that might
profitably be explored. The areas may be
tangential to the activities of daily surgery
and be of interest in broadening the scope
of knowledge, or they may help develop
greater depth in some areas used in the
everyday surgical world. SESAP II is still
available by application to: American Col
lege of Surgeons, 55 East Erie Street, Chi
cago, IL 60611. Continuing education is
here to stay. It is likely to expand. This type
of self-assessment is one portion of the con
tinuing educational effort. Try it — you
might like it!
C. B. M ueller , MD, FRCS[C]

SELF-ASSESSMENT
SESAP II QUESTION

523, A 25-year-old woman is admitted to the hospital one hour after sudden onset of
severe pain in the right lower quadrant of the abdomen, nausea and vomiting, and
faintness. She is afebrile. Pulse is weak at a rate of 130/min. Physical examination of
the abdomen discloses exquisite right lower quadrant tenderness with muscle guarding
and rigidity. The most likely diagnosis is
(A) ruptured appendix
(B) perforated peptic ulcer
(C) ruptured tubal pregnancy
(D) pelvic inflammatory disease
(E) acute pyelonephritis
For this question select the one answer that is BEST from those noted above.
For the critique of Item 523 see page 432 of this issue.
(Reproduced by permission of the American College of Surgeons from SESAP II Sylla
bus: Surgical Education and Self-assessment Program No. 2.)

an emerging problem.

“Bacteroides species are often overlooked as a cause of serious infection both by clinicians and microbiologists. They are most commonly
associated with intra-abdominal
and pelvic sepsis following gastrointestinal surgery.”
Tracy, 0.,et al.(29 Jan.’72).
Brit. med.J.,p. 280.

“Our experience with this series of seriously
ill patients provides clinical confirmation to **
complement recent in vitro evidence that
clindamycin is the antibiotic of choice for
use in bacteroides infections. Not only was ^
the response in 17 of the 18 patients favourable, but in several it was dramatic.”
4

Haldane, E.V.and vanRooyen,C.E.(1972)
C.M.A.J.,p. 1177.
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.bacteroides infection
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achieves prompt and high peak
serum levels of active clindamycin
• well tolerated locally and systemically following I.M. injection
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GLIMPSES OF SURGICAL HISTORY:
K FOR KNIVES

in anaerobic infections

DAVID A. E. SHEPHARD

Indications:
Dalacin C Phosphate (clindamycin-2-phosphate)
Dalacin C Phosphate Sterile Solution is indicated fo r the treatment
o f infections where the oral route is not indicated or feasible.
Clindamycin-2-phosphate is indicated in the treatment o f serious
infections due to sensitive anaerobic bacteria, such as Bacteroides
species, Peptostreptococcus, anaerobic streptococci, Clostridium
species and microaerophilic streptococci.

The K N I F E is the very symbol o f surgery, and
some fo rm o f knife was likely man’s first surgical
instrument. The prehistoric hunter used knives o f
flin t to wrench meat o ff the bone; soon he de
veloped a saw-like blade from his flin t knife; and

Clindamycin-2-phosphate is also indicated in serious infections
due to sensitive gram positive organisms (staphylococci, including
penicillinase-producing staphylococci, streptococci and pneumo
cocci) o r when the patient is intolerant of, o r the organism
resistant to other appropriate antibiotics.

o f skull trephining, the first operation perform ed

D O S AG E A N D A D M IN IS T R A T IO N

N ew Guinea and New Britain, has used knives o f

later these implements were used in the operation
by man

—

just as modern prim itive man, as in

Parental dosage and administration ( I V or I M )

shell o r obsidian fo r the same purpose. So too the

Adults: 600 mg/day in 2 equal doses.

Australian aborigine uses a flin t knife fo r c ir
cumcision.

Moderately severe infections: 600-1200 mg/day in 2, 3 or 4 equal
doses.
Severe infections: 1200-2700 mg/day in 2, 3, o r 4 equal doses.
N O T E : F o r m ore serious infections, these doses may have to be
increased. In life-threatening situations, doses o f as much as
4.8g daily have been given intravenously to adults.
Children: (O ver 1 month o f age)
10-15 mg/kg/day in 3 o r 4 equal doses.

The design o f surgical knives has varied through
the centuries. A t first they were plain and u tili
tarian but later many instruments took on exotic
shapes and were fashioned with elaborate design.

Moderately severe infections: 15-25 mg/kg/day in 3 or 4 equal doses.

N o t until quite recently did instrument makers

Severe infections: 25-40 mg/kg/day in 3 o r 4 equal doses.

once again de-emphasize the elaborate and stress

N O T E : In severe infections it is recommended that children be
given no less than 300 mg/day regardless o f body weight.
Dalacin C Phosphate Sterile Solution should not be given un
diluted intravenously; always administer in an infusion. See
product monograph supplied with each package for complete
dosage inform ation and infusion rates.

Cautions: Generally well tolerated. Known and usual antibiotic
administration route side effects have been reported. Pain at the
injection site, induration and sterile abscess have been reported
follow in g intramuscular injection. Throm bophlebitis, erythema,
swelling and pain at the infusion site have been observed following
intravenous infusion.
Warning: Some cases o f severe and persistent diarrhea have been
reported during or after therapy with clindamycin. This diarrhea
has been occasionally associated with blood and mucus in the stools
and has at times resulted in acute colitis. When endoscopy has been
performed, some o f these cases have shown pseudomembrane for
mation.
I f significant diarrhea occurs during therapy, this drug should be
discontinued or, i f necessary, continued only with close observation.
Significant diarrhea occurring up to several weeks post-therapy should
be managed as i f antibiotic-associated.
I f colitis is suspected, endoscopy is recommended. M ild cases showing
minimal mucosal changes may respond to simple drug discontin
uance. Moderate to severe cases, including those showing ulceration
or pseudomembrane formation, should be managed with fluid, elec
trolyte, and protein supplementation as indicated. Corticoid retention
enemas and systemic corticoids may be o f help in persistent cases.
Anticholinergics and antiperistaltic agents may worsen the condition.
Other causes o f colitis should be considered.
Abnormalities in liver function tests have been reported occasionally.
Usual antibiotic side-effects-rash, urticaria, pruritus, fever, leukocy
tosis, nausea, diarrhea, changes in blood pressure, shortness o f breath
and bad or bitter taste in mouth have been reported.
Not indicated in patients who have demonstrated sensitivity to clin
damycin or lincomycin. Safety in infants below 30 days o f age or
in pregnant women not established. Use with caution in patients
with a history o f asthma and other allergies. As with other antibiotics,
periodic liver function tests and blood counts should be performed
during prolonged therapy.

the functional. It was Robert Liston in the 19th
century who saw the need to return to the u tili
tarian

approach

first

recommended

by

H ip p o 

crates. Liston knew what he wanted in surgical
instruments, and he decried the extent to which
fashion had usurped function: “Some practition
ers,

he wrote in 1846, “have carried fashion so

far . . . inventors . . . seem to have been more
afraid o f losing hold o f the instrument in a fit o f
agitation and panic than intent upon fittin g it fo r
its legitimate purpose and using it in a proper
and workmanlike manner.”
When knives were first recognized as surgical
instruments f o r the use o f physicians is uncertain.
The earliest representation o f a knife as part o f a
physician’s armamentarium

is dated circa 3000

BC, on the seal o f a Sumerian physician. By this
time metal workers were able to forge surgical
knives from iron, steel, copper and bronze. A later
development was the scalpel, a small, light knife
used specifically in operations. Scalpels were first
illustrated on a stone tablet (c. 300 B C ) that was
found on the site o f Aesculapius’ temple on the
Acropolis. Hippocrates knew the value o f scalpels
and laid down recommendations fo r the designing
o f surgical knives: “A ll instruments ought to be

Detailed inform ation available upon request.

well suited f o r the purpose in hand as regards

A vailability:

their size, weight, and delivery." O f all instru

Dalacin C Phosphate Sterile Solution-Each ml contains clindamycin-2-phosphate equivalent to clindamycin base 150 mg in 2 ml and
1 ml paediatric ampoules.
membeb

ments the knife, clean and true, must certainly
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be well suited fo r the purpose in hand" and this
is as true today as it was in the earliest days o f
surgery.

S ep tem b er 1 9 7 6

THE C AN A D IA N JO U R N A L OF SURGERY

387

REVIEW A R TICLE
INTESTINAL BYPASS OPERATIONS FOR OBESITY: A REVIEW*
LLOYD D. M acLEAN, M D, FRCS[C]
H o l l e n b e r g , an authority on fat metabol
ism, in considering accomplishments in the
treatment of obesity has likened the medical
profession to a football team that has lost
every game since its inception. He suggests
that the remedy frequently adopted in this
setting is to “fire the coach and bring in a
new quarterback”.1 In support of this idea,
there is evidence that lay groups such as
Weight Watchers have greater success than
hospital obesity clinics.2 The large-scale
use of psychotherapy for the management
of obese patients, based on the mistaken
notion that personality disorders caused
overeating, has been equally fruitless. The
role of surgery is even more suspect. The
purpose of this review is not to make a case
for surgery but to summarize the results of
different types of intestinal bypass for se
lected patients to determine whether the
procedure should continue to be recom
mended.
S e l e c t io n o f P a t ie n t s

Scott and his colleagues2''* and Payne
and DeWind0 have emphasized that patients
who are considered for intestinal bypass
should be two to three times the normal
weight. The term “morbidly obese” is used
to describe a patient who has maintained
this corpulent state for 5 years or more de
spite efforts to reduce his weight to accept
able medical levels.3 It is appropriate to re
fer to these individuals as “patients” because
all have sought medical advice and it is the
morbidly obese patient who has responded
poorly to diet, medication and psychotherapy.
The goal of treatment is to rehabilitate
these patients socially, economically and
*From the departments of surgery, Royal Victoria
Hospital and McGill University, Montreal, PQ.
Supported by a grant from the Medical Research
Council of Canada.
Reprints requests to: Dr. L. D. MacLean, Surgeonin-Chief, Royal Victoria Hospital, 687 Pine Ave.
W, Montreal, PQ H3A 1A1.

psychologically, as well as physically, for a
prolonged period at low risk. While in
testinal bypass has not been a complete
success, many believe it is the best therapy
available for the morbidly obese if can
didates are selected with care and informed
follow-up is readily available.
The physical risks to obesity are demon
strated by life insurance statistics. An in
crease in mortality of almost 200% over
expected was noted for men who weighed
more than 112.5 kg when the insurance was
issued between the ages of 15 and 39 years;
and cardiovascular diseases, when consi
dered alone, accounted for a mortality of
about three times that expected when the
insurance was issued between 15 and 39
years of age.7
Social and economic disadvantages of
morbid obesity seem obvious but may be
clearly documented only after the patient
has returned to a near-normal weight for
the first time in his or her adult life.
The emotional demeanour of the pro- ,
spective candidate for intestinal bypass
should reflect understanding of the proce
dure and its consequences, and confidence
in the surgeon. The relationship with the
patient is longer than that to which most
general surgeons are accustomed. Support
of the family and evidence of healthy re
flection on the advisability of the operation
by the patient are essential. Operation is
contraindicated in psychotic or alcoholic pa
tients and in individuals with an impulsive
desire to proceed immediately.
A patient who has succeeded vocation
ally in spite of his obesity is usually a good
candidate. The more evidence there is of
self-control in areas other than eating the
better is the prospect of long-range success;
in contrast, a good long-term result is un
likely in patients with a naive, simplistic
expectation that bypass surgery will provide
a solution to all their problems.
Other criteria for selection are the exclu
sion of patients with endocrinopathy (Cush
ing’s syndrome and hypothyroidism) and
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severe vital organ disease (e.g., liver, renal,
heart or pulmonary failure) not likely to be
favourably affected by weight loss. Patients
with certain complications directly related
to obesity, such as adult-onset diabetes
mellitus, hypertension, hyperlipidemia, Pick
wickian syndrome,8 osteoarthritis of weight
bearing joints and upper-airway obstruction
with sleep disturbance,!» are better than
average candidates.
O p e r a t iv e P rocedures

Kremen, Linner and Nelson10 in 1954
showed, in dogs, that weight loss was asso
ciated with exclusion of the distal 50% of
the small intestine but not with the proximal
50% . Retention of the ileocecal valve de
creased the loss of fat, nitrogen and weight
in the former group (Fig. 1). They also re
ferred to a patient in whom 36 inches
(90 cm) of jejunum was anastomosed to the
terminal 18 inches (45 cm) of ileum. No
follow-up on this patient has appeared in
the literature.
Payne began his clinical program in 1956
and his first report on jejunocolostomy was

Vol. 19

made in 1963.11 All 10 of his patients
were more than 56 kg overweight and all
had partial or complete restoration of bowel
continuity when ideal weight was reached,
or for other valid reasons. Weight gain
regularly followed reconstitution of normal
bowel length. In the final case reported in
1963 (Fig. 24' 011 ir’) Payne anastomosed
15 inches (37.5 cm) of jejunum end-to-side
to 10 inches (25 cm) of ileum after the
initial weight loss from jejunocolostomy.
By 1969 Payne and DeWind6 found it
necessary to bypass all but 14 inches
(35 cm) of jejunum and 4 inches (10 cm)
of ileum to maintain consistent weight loss.
It was not necessary to restore intestinal
continuity to prevent weight loss below
ideal in their group of patients.
In 1971 Salmon1- reported a study that
favoured end-to-end anastomosis of 10
inches (25 cm) of jejunum to 20 inches
(50 cm) of ileum. In his study, dogs with
end-to-end jejunoileostomy maintained sub
stantial weight loss, had only minor and
transient electrolyte disturbances, did not re
quire oral or intravenous supplements and

Rig- 1.—Experimental basis of intestinal bypass. Weight loss after exclusion of proximal 50% of
small intestine was only transitory and was not influenced by presence or absence of ileocecal valve.
Weight loss was substantial if distal 50% of small intestine was excluded. Weight gain followed
exclusion of proximal 50% with restoration of distal 50% into continuity. Presence of ileocecal
valve stopped weight loss associated with distal small bowel exclusion. (Adapted from Kremen
AJ, Linner JH, Nelson CH.‘°)

S e p te m b e r 197 6

THE CANADIAN JOURNAL OF SURGERY

389

Scott and colleagues4 advocated an endto-end jejunoileostomy (12-to-12 inch [30to-30 cm]) because five of their original
patients who underwent the Payne opera
tion (14-to-14 inch [35-to-35 cm]) did not
have satisfactory weight reduction. In 1973
Scott and his associates5 compared the re
sults of their jejunoileostomy (12-to-12 inch)
with a shorter bypass (12 inches [30 cm]
of jejunum to 6 inches [15 cm] of ileum
proximal to the ileocecal valve). Weight
loss was greater and faster in the latter
group but complications and unpleasant side
effects were also more frequent.
These studies suggest that a reasonable
early clinical result (weight loss without an
excessive complication rate) can be achieved
if between 18 and 30 inches (45 and 75 cm)
of small intestine comprising both jejunum
and ileum remain in circuit. A bypass of
15 to 5 inches (37.5 to 12.5 cm) has been
chosen by several groups13’ 16 and is the
length our clinic favours. Weismann13 and
Scott7 have shown the pattern of weight loss
after bypass using various lengths of bowel
(Fig. 3). The mean weight loss increases as
the length of bowel in continuity decreases
from 35 to 16 inches (87.5 to 40 cm). There
is wide variation in weight loss for each of
Fig. 2.—Intestinal bypass operations commonly
performed from 1963 to the present, (a) Payne,
DeWind and Commons, and Lewis L, et al,
1963;11 (b) Payne, DeWind and Commons, 1963;11
(c) Payne and DeWind, 19696 and Payne et al,
1973 ;14 (d) Salmon, 1971;12 (e) Scott et al, 1971;4
(f) Scott et al, 1973;5 (g) Weismann, 1973;13 (h)
Buchwald and Varco, 1971.15

had no fatty infiltration of the liver after
4 years; end-to-side jejunoileostomy also
produced few side effects but weight loss
was only transient. Jejunocolostomy was
poorly tolerated by the dogs. Salmon used
the end-to-end jejunoileostomy (10-to-20
inch) in 120 patients (follow-up, 6 mo to
3 yr); a uniform and substantial weight loss
was maintained. Two thirds of the patients
reached a weight within 9 kg of the ideal.
Of these patients 66% had moderate to
severe diarrhea early after operation, 25%
still had trouble at 1 year and 13% after
3 years. Almost 40% of the patients had
some manifestation of electrolyte imbalance
and 4% (5 of the 120) died as a direct
result of the operation.

Fig. 3.—Mean weight loss at 1 year with range
(length) of bypass. Eleven series of patients are
included. * refers to patients reported by Scott.7
** refers to patients reported by Weismann;13 al
most all had end-to-side procedures. E to E desig
nates end-to-end anastomosis. Quite different
weight losses are reported for one operation (14to-4 inch). Number of patients in each category
is listed. Generally, the shorter the segment in
circuit, the greater is the weight loss.
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LENGTH OF BYPASS (inches)

Fig- 4.—Mean weight loss (%) after 1 year in
88 patients who underwent jejunoileal bypass by
five different techniques. Weight loss is signifi
cantly greater after 12-to-6 inch end-to-end anas
tomosis (analysis of variance).

the 11 series of patients considered; this
could be due to the original weight of the
patient and to individual differences in
dietary habits after operation, original
length of the small intestine, rate of intes
tinal hyperplasia and hypertrophy, and in
accuracies in measurement. Expressing
weight loss as a percentage of preoperative
weight would control the first of these
variables. In Fig. 4, percentage weight loss
after 1 year is selected for five groups of
patients, from the studies by Scott and col
leagues and from our own; they show an
appreciably greater loss (36% ) if 45 cm are
left in circuit and an end-to-end anastomosis
is performed. Between 28 and 30% weight
loss can be expected after 1 year for the
other procedures. These studies do not
definitely establish the superiority of the
end-to-end over the end-to-side anastomosis
nor do they provide long-term results. Fig.
5 illustrates long-term results (5 to 12 yr)
from our clinic.
C o m p l ic a t io n s

In-Hospital
Most reports on current operations for
obesity do not detail in-hospital complica
tions. One excellent report by Schwartz,
Varco and Buchwald17 is summarized in
Table I. The average postoperative hospi
talization was 10.5 days.

Fig. 5.—Mean weight loss (%) after 5 to 12
years in 10 patients who had either jejunocolic or
end-to-side jejunoileal bypass (15-to-5 inch), in
selected series of patients who have done well and
have participated in regular follow-up examina
tions.

Hospital mortality, which has varied be
tween zero and 11% ,12 18’ ltt has been
due to myocardial infarction, pulmonary
embolism, wound and anastomotic complica
tions and liver failure.
Anesthesia administered to grossly obese
patients requires special skills and knowl
edge. These have been identified by Fox20
as follows: (a) the sphygmomanometer read
ing can be falsely high — a wide cuff or
TABLE I.—I n -H ospital C omplications in 94
C onsecutive P atients with E nd-to-E nd J eju 
noileal Bypass*
Complication
Serolipid wound drainage..........................
Urinary tract infection...............................
Upper gastrointestinal hemorrhage
Wound infection...........................................
Thrombophlebitis..........................................
Pulmonary embolism..................................
Pneum onitis...................................................
Anastomotic leak.........................................
Intussusception.............................................
Bowel obstruction........................................
Wound dehiscence.......................................
M ortality........................................................
*From Schwartz, Varco and Buchwald.17

No. of
patients
10
7
4
2
2
2
l
0
()
0
0
l

September 1976

THE CANADIAN JOURNAL OF SURGERY

direct arterial pressure should be used; (b)
endotracheal intubation may be difficult;
(c) postoperative functional residual capac
ity is severely compromised, by the large
body mass, by pain and by the supine posi
tion, which may shift tidal ventilation below
the closing volume. The usual technique in
this setting is to institute mechanical ventila
tion. A better approach is the use of epidural
analgesia thereby avoiding mechanical
ventilation and narcotic analgesics. Patients
who receive epidural rather than narcotic
analgesia after upper abdominal operations
have higher oxygen saturations following
surgery.21
Early and Late Sequelae
Diarrhea.—Many patients have 20 to 30
bowel movements daily while in hospital and
immediately after discharge. This problem
was more troublesome with the jejunocolic
bypass. Frequency of bowel movements
decreases to 10 to 15 daily at 3 months, 5
to 10 at 6 months and to 3 to 6 at 1 year
in our experience with the 15-to-5 inch
jejunoileal bypass (Fig. 6). All patients after
bypass are subject to “attacks” of diarrhea
that are usually due to a large fat intake or
an intestinal infection.
There are several potential causes of
diarrhea after intestinal bypass, excluding
infections (Fig. 7). Decreased transit time
and decreased surface area are especially
important early after operation. Fat malab
sorption can result from deconjugation of
bile salts due to bacterial colonization of
the bowel in circuit. Unconjugated bile salts

(im m ed .)
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must reach very high concentrations com
pared with conjugated bile salts to accom
plish the solubilization of hydrolyzed fat.
The hydrolysis of fat by pancreatic lipase is
75% complete by the time a fatty meal
reaches the ligament of Treitz. Pancreatic
insufficiency cannot be implicated in the
diarrhea of bypass. The unconjugated bile
salts can be reabsorbed passively, high in
the small intestine, rather than only actively
in the terminal ileum, which is the normal
occurrence when the bile salts are conju
gated. This abnormal jejunohepatic circula
tion decreases the concentration of bile salts
below critical levels, and the combination of
low concentrations of bile salts and deconjugated bile salts results in fat malabsorption.
If the ileum is bypassed bile salts can
pass directly into the colon where local ir
ritation or water and electrolyte secretion22
can also cause increased motility and diar
rhea.
Similarly, fatty acids, which are normally
absorbed in micellar form, can enter the
colon and also act as irritants.
Disaccharidase deficiency can occur after
intestinal bypass. Some patients have a
definite milk intolerance suggesting lactase
deficiency. This deficiency may cause diar
rhea by an osmotic effect or by gas produc
tion from bacterial fermentation of unab
sorbed lactose in the colon.23 Increased
flatulence is a common complaint of patients

TIME (Months)

Fig. 6.—Number of bowel movements per day
in 10 patients followed for at least 3 years.

Fig. 7.—Five causes of diarrhea after intestinal
bypass.
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after bypass even when diarrhea is not a
problem.
Diarrhea due primarily to malabsorption
of fat can lead to dehydration, hypokalemia,
hypomagnesemia, hypocalcemia, vitamin D
deficiency and finally to metabolic acidosis
due to the loss of alkaline diarrheal fluids.
While it is not our practice to give special
diets or supplements unless the patient
demonstrates a specific need, this is com
monly done. All patients should be in
structed in the use of diphenoxylate hydro
chloride (Lomotil, Searle; 2 tablets, 5 mg,
four to six times a day) for attacks of severe
and unusual diarrhea. Calcium is given
routinely by many surgeons. Supplied as
calcium carbonate (Titralac, Riker; 2 tablets,
850 mg, four times a day) it has two useful
actions: it provides a calcium supplement
and salt (soap) with free fatty acids and bile
acids, which when unbound act as cathartics.
Potassium can be supplied as a liquid or
effervescent 45 to 60 meq daily. Multi
vitamins can be taken daily and 100 to 1000
mg of vitamin B 12 intramuscularly every
4 to 6 weeks if the Schilling test indicates
malabsorption.
Episodic bouts of diarrhea not controlled
by diphenoxylate hydrochloride can usually
be regulated by confining the patient to an
elemental diet. Milk may be particularly
troublesome at these times because of disaccharidase deficiency.
Liver failure.— Liver biopsy before or at
the time of surgery in the majority of ex
cessively obese patients shows fatty meta
morphosis.6- 24-26 This may decrease over
the following year but usually increases.
Liver function tests and sulfur-technetium
colloid liver scans may be abnormal espe
cially during the first 6 months after opera
tion. There is no convincing evidence that
fatty metamorphosis progresses to cirrhosis.
Despite this there is a definite risk of
liver failure and death, which occurs more
frequently after jejunocolic shunt but also
may follow jejunoileal shunt.13 Drenick,
Simmons and M urphy-7 demonstrated that
the fatty infiltration increased slightly, then
gradually resolved when obese subjects were
treated by prolonged fasting. In contrast,
three patients treated with small bowel by
pass showed increased fatty infiltration fol
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lowed by degeneration of liver tissue and
fibrosis. These findings were noted in the
absence of deteriorating liver function. One
patient reported by Drenick had undergone
jejunocolic shunt. McGill, Humpherys and
Baggenstoss28 reported seven deaths from
liver disease in 63 patients who had jejunocolostomy and this is the main reason for
abandoning this operation. The length of
jejunum in circuit was 37.5 cm in three of
these patients, 50 cm in three and unknown
in one.
Experience with jejunoileostomy is more
favourable. Juhl and colleagues,26 who did
not confirm the findings of Drenick, Sim
mons and Murphy,27 followed 10 patients
with serial liver biopsies for 10 to 27 months
after operation and found no distinct trend
to steatosis, no necrosis and only transient
abnormality of sulfobromophthalein reten
tion. This opinion is supported by the re
ports of Thompson and Meyerowitz20 and
Shibata, Mackenzie and Huang.25 The fact
remains that there are reports in the litera
ture of 13 deaths from hepatic failure or
cirrhosis after jejunoileal shunt6- 7- 10- -*■ 3<>31 (Table II 6- '■ 12- 10- 28- so-32) Some pa
tients in whom clinical and chemical signs
of liver failure developed had normal in
testinal continuity restored with return to
normal of liver function and microscopic
appearance.10- 33- 34
The cause of liver failure and cirrhosis
after intestinal bypass is unknown.
The theory of absorption of hepatotoxins
as the cause of liver failure is advanced by
Brown, O’Leary and Woodward10 for sev
eral reasons. They noted that the excluded
bowel is extremely long and could permit
the accumulation of bacteria with produc
tion of toxic substances. They found a pure
culture of Bacteroides spp. in the excluded
bowel in one patient who had liver failure
with jaundice on six different occasions; ul
timately restoration of normal intestinal
continuity was performed. Bondar and
Pisesky3-7 observed that dogs tolerated 80%
resection of the small intestine even though
there was a 25% weight loss over a 16month period. In contrast, an end-to-end
jejunoileal bypass excluding 80% of the
small intestine led to the death of all dogs
within a 5-month period; in all there was
evidence of liver failure at the time of death.
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This again suggests the elaboration of a
toxic substance from the bypassed segment.
Salmon12 had quite different results from
a similar experiment. He found that bowel
bypass done either as an end-to-end or endto-side jejunoileostomy was well tolerated
by dogs for up to 4 years.
McClelland and associates36 reported on
17 dogs with end-to-side jejunoileostomy (24
inches [60 cm] of jejunum and 12 inches
[30 cm] of terminal ileum). The proximal
end of the excluded segment was exteriorized
for feeding purposes. The fistulas were ir
rigated with methyl cellulose and water to
cleanse the bowel, or with 2 g of sulfathaladine powder in the fistula, or in another
group predigested gelatin. All dogs, includ
ing a further group with a standard shunt
without exteriorization, died in 20 to 86
days from hepatic necrosis, except for dogs
receiving nutriment through the fistula in
the form of medium-chain triglycerides or
predigested gelatin. The authors concluded
that the liver damage was prevented by sup
plying nutriment. Brown, O’Leary and
Woodward19 stated that the result could
also indicate that some humoral substance
was elaborated by the bypassed segment of
intestine or its contents that was injurious
to the liver. The production of this sub
stance might be prevented by the administra
tion of amino acids or medium-chain trigly
cerides to the excluded segment.
Drenick, Simmons and Murphy27 also
have favoured the theory of toxic absorp
tion; in their view lithocolic acid, a second
ary bile acid formed by the action of colonic
bacteria on the primary bile acid, chenodeoxycholic acid, is possibly hepatotoxic in

humans after intestinal shunt procedures.
Chenodeoxycholic acid is normally absorbed
in the distal ileum but after bypass it can be
found in the colon where it is converted to
lithocholic acid. Lithocholic acid has been
shown to be hepatotoxic in several species
of animals.24 As the etiology for liver fail
ure following bypass, this theory is difficult
to accept since Buchwald, Lober and Varco24 have not found hepatotoxicity in an
extensive study of patients undergoing par
tial ileal bypass for hyperlipidemia. Fur
thermore, Kessler (personal communication,
1976) has noted high concentrations of litho
cholic acid in the blood in a patient follow
ing jejunoileal bypass who had recurrent
febrile episodes without liver failure.
A more attractive theory to account for
liver failure and necrosis following bypass
is nutritional deficiency, especially protein
deficiency. It follows that if liver faliure is
due to nutritional deficiency the shorter the
length of bowel in circuit the greater would
be the likelihood of protein and other nu
tritional deficiencies. After jejunocolic
shunts, liver failure with death was reported
on several occasions in which patients had
only 37.5 to 50 cm of jejunum in continuity
with the colon. In 10 of the 13 patients who
died from liver failure after jejunoileal shunt
in whom the length of bypass was reported,
18 inches (45 cm) or less of small bowel was
provided for absorption (Table II) — 14-to-4
inch bypass in eight patients, 12-to-4 inch
in one patient and 8-to-2.5 inch (20 to 6.25
cm) in one patient. Weight loss was usually
extreme and very rapid in patients in whom
a description has been given: for example,
there was a weight loss of 91 lb (47 kg) in

TABLE II.—D eaths from L iver F ailure F ollowing J ejunoileal B ypass
A u th or

Mangla et at30...............................................
McGill, Humpherys and Baggenstoss28...
Brown, O’Leary and Woodward19.............
Payne and DeWind6....................................
Spin and Weismann31..................................
Scott7..............................................................
C ontrast

Buchwald32....................................................
Salmon12........................................................
Shibata and MacLean (unpublished data).
*E to S = end-to-side; E to E = end-to-end.

N o . of
p a tien ts

1
1
1
5
2
3
600
120
70

T yp e of
shunt
—

EtoS*
E to S
E to S
E to S
E to E
E to E
E to E
E to E
and
E to S

Length o f
shunt {in )

8 — 2.5
14 — 4
12 — 4
14 — 4
14 — 4
—
18 - 2
10 — 20
15 — 5

W eight
M a ln u loss (lb /m o ) trition

17
11
23
23
22

Severe
Severe
Severe
Severe
Severe
—

No liver deaths
No liver failure
No liver deaths
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4 months in one patient, 140 lb (63 kg) in
8 months in another patient, and 90 lb (40.5
kg) in 4 months and 100 lb (45 kg) in 8
months in two other patients. All exhibited
gross and overt malnutrition. There is no
report in the literature of liver failure lead
ing to death in a patient with a bypass that
included more than 45 cm of small bowel
for absorption. Salmon1- had no deaths
from liver failure and only transient and un
important alterations in liver function in his
report of 120 patients. The bypass he used
was 10 inches of jejunum to 20 inches of
ileum, a total of 30 inches (75 cm) in cir
cuit. Buchwald, Schwartz and Varco37 have
performed an 18-to-2 inch (45-to-5 cm)
bypass in over 650 patients without any
deaths from liver failure. In contrast, Brown,
O’Leary and Woodward,13 who left only
40 cm in circuit, noted severe liver failure
in 6 of 36 patients, with one death and
lesser degrees of abnormal liver function in
8 other patients. This evidence suggests that
nutritional deficiency is the principal cause
of liver failure and that the excluded loop
is not likely to harbour noxious or toxic
substances since the difference in length of
the excluded loop between patients who have
or do not have liver failure is small in
relation to the total length of the excluded
segment.
Small bowel bypass between the extremes
reported by Salmon1- and by Brown,
O’Leary and Woodward19 has been reported
by Moxley, Pozefsky and Lockwood,38 that
is, 20 inches (50 cm) in circuit, 16 inches
(40 cm) of jejunum to approximately 4
inches (10 cm) of terminal ileum; Brown
reported no deaths due to liver failure. How
ever, 4 months after operation, when weight
loss was rapid, the concentration of serum
glutamic oxalacetic transaminase (SGOT)
was elevated in 12 of 18 patients and most
had marked hepatic steatosis. The plasma
amino-acid profile was typical of proteincalorie malnutrition (valine, isoleucine, leu
cine, phenylalamine, threonine and lysine
concentrations declined as did the nonessen
tial amino acids alanirie, citrulline, cystine,
tryosine, ornithine and arginine). Glycine
and serine values were elevated. Twelve to
36 months after operation, when weight
stabilized, SGOT concentration was normal
and the hepatic fat value was diminished.
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Oral amino-acid tolerance tests suggested
that increased absorption accounted for the
improved amino-acid profiles, which also
occurred at a later date.38
Protein malnutrition or specific aminoacid deficiencies can lead to fatty metamor
phosis of the liver in experimental animals.39
Hepatic lipid is probably derived from
dietary carbohydrate since radioactive car
bon labelling of dietary carbohydrate leads
to labelling of hepatic lipids in rats fed a
protein-free diet.49 Furthermore, in patients
in whom fat and liver lipids were measured
at the time of jejunoileal bypass and at
various intervals up to 1 year after opera
tion the values for triglycerides greatly in
creased during the first 3 to 6 months after
operation. The fatty acid composition was
different from that of adipose tissue. There
was a predominance of saturated acids in
contrast to adipose tissue, which contains a
higher proportion of unsaturated acids. Af
ter 1 year, the liver triglyceride concentra
tion decreased significantly and the fatty
acid composition resembled that of adipose
tissue.41 These characteristics have been
noted in kwashiorkor in which protein mal
nutrition is pre-eminent and fatty liver is
prominent when abnormal liver function has
been reported. But, when absolute caloric
deficiency accompanies protein malnutri
tion, as in marasmus and long-term thera
peutic starvation, fatty liver is unusual.42
Heimburger and colleagues43 have success
fully reversed severe fatty hepatic infiltra
tion after intestinal bypass by providing in
fusions of calorie-free amino acids. Liver
size reverted to normal and serum albumin
increased while the patients continued to
lose weight.
Failure to lose weight.— The goal of by
pass surgery — to achieve weight loss so
that weight reaches normal limits, keep it
there and do this without complications —
is not realistic. Even jejunocolic bypass with
only 37.5 cm of jejunum anastomosed to
the colon has not achieved permanent weight
reduction in several of our patients followed
for over 10 years, despite the inconvenience
of recurrent attacks of diarrhea and elec
trolyte imbalance.
A realistic approach is to view the opera
tion as palliative. Ileum as well as jejunum
and the ileocecal valve should be in con-
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tinuity. The ileum is capable of assuming
the role of the jejunum; however, the re
verse is not true. The ileum is necessary
for absorption of vitamin B 12 and conju
gated bile salts.
Bypasses shorter than 45 cm produce
prohibitive complication rates from electro
lyte problems, liver failure and general
malaise. Bypasses over 50 cm are associated
with a poor record of weight loss in most,
but not all, reports. End-to-end jejunoileostomy is reported to give the surgeon bet
ter control over the effective length of in
testine left in continuity because the end-toside jejunoileostomy permits substantial re
flux of small intestinal content into the by
passed segment.44 Quaade and colleagues,45
who studied transit time and the amount and
duration of reflux into the bypassed segment
after end-to-side jejunoileostomy, concluded
that reflux bears no relation to the amount
of weight lost. There is no guarantee that
regurgitation of nutriments will be excluded
from the bypassed segment after end-to-end
anastomosis even if this is drained into the
sigmoid colon. Against this conclusion are
the results of Salmon,12 who demonstrated
weight loss to within 4.5 kg of ideal in two
thirds of patients after the long 75-cm jeju
noileostomy when this was performed endto-end. He did not perform end-to-side con
trols in man. Few reports record the ab
solute and percentage weight loss with time
for all patients who have undergone opera
tion. A notable exception has been the re
ports of Scott.7 Statistical comparison of
the mean percentage weight loss at 1 year
after the four operations Scott has per
formed provides the following data of
weight loss: the 14-to-4 inch end-to-side
anastomosis resulted in a 27.84% weight
loss; the 12-to-12 inch, end-to-end —
28.2%; 12-to-6 inch — 38.25% and 12to-8 inch (30-to-20 cm) — 31.1%. Only
the 12-to-6 inch end-to-end anastomosis
causes a significantly greater percentage
weight loss at 1 year (Fig. 4). It also sug
gests that 45 cm in circuit will cause a sub
stantially greater weight loss if the intestine
is anastomosed end-to-end rather than endto-side.
While weight loss is well documented at
1 year after jejunoileal bypass of approx
imately 45 cm,44 long-term results on weight

NORMAL
Fatty Acids — ► Absorbed
Ca+ + FOxalate —► Ca Oxalate —► Unabsorbed

♦

Stool

STEATORRHEA
Fatty Acids —► Unabsorbed
C a+ + —► Fatty acids Ca soaps —► S tool
Oxalate (free) —► Absorbed —► Hyperoxaluria

f

Stones
Fig. 8.—Mechanism of stone formation after
intestinal bypass. Normally, fatty acids are ab
sorbed and calcium in gut combines with oxylate
in diet to form calcium oxylate which is not ab
sorbed. With steatorrhea, as after intestinal by
pass, fatty acids are not absorbed but combine
with calcium. Free oxylate is absorbed and is ex
creted in urine with stone formation.

control after 5 years are not available for
detailed analysis.
Renal calculus formation.— Urinary tract
calculi, particularly calcium oxylate stones,
are more frequent in patients who have un
dergone intestinal bypass. The incidence
has been as high as 32% among 34 patients
reported by Dickstein and Fram e.46 Of the
11 patients affected, 9 had had jejunocohc
bypass operations. The mechanism of stone
formation is illustrated in Fig. 8.
Alterations in gastric secretions.— Ex
tensive small bowel resection in the dog is
associated with an increase in gastric-acid
output. Vagally denervated (Heidenhain)
pouch acid output and serum gastrin con
centrations, basal and in response to feed
ing, are increased after intestinal resection.47
The effect of resection and small bowel by
pass in man on gastric-acid secretion remains
controversial. In an unpublished study from
our clinic the ingestion of Oxo (meat ex
tract) as a direct stimulant to gastric secre
tion demonstrated a significant increase in
acid output in both normal and obese pa
tients. The gastrin response, however, was
not significant. Following jejunoileal by
pass, both basal and food-stimulated acid
output decreased and there was no change
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in the histolog response. Serum gastrin
values did not change after the bypass.
Some workers have not demonstrated any
change in gastric acid output following by
pass. The operation appears to decrease the
likelihood of acid peptic ulceration of the
duodenum rather than to increase it.
Polyarthritis.— Shagrin, Frame and Dun
can,48 reported a 23% incidence of poly
arthritis among 31 patients who underwent
jejunocolostomy for weight loss. Most arti
cular manifestations were transient, lasting
only 2 to 3 months, but in two patients the
symptoms were severe and lasted over 2
years. In one of the two, normal continuity
of the bowel was restored with immediate
complete relief of symptoms. The cause for
the arthritis is unknown; it appears less
common after jejunoileostomy, although it
has been reported.
The association between diseases of the
intestinal tract and joints is well recognized,
particularly in ulcerative colitis and regional
enteritis. The incidence of arthritis asso
ciated with ulcerative colitis in several series
ranges from 2 to 22% .40 The articular in
volvement is usually asymmetrical involving
dominantly the knees, ankles and proximal
interphalangeal joints of the fingers and is
characterized by subacute or acute synovitis.
In regional enteritis, the rate is between 3
and 10% and the anatomic distribution is
similar to that encountered in ulcerative co-

Pre

Post

Pre

Post

Normal

Group I

Group II

(2 5 )

(12)

(8 )

Fig. 9.—Body composition before and after
jejunoileal bypass (15-to-5 inch) compared with
normal. In group I weight loss is substantial and
is due entirely to fat loss. In group II there is loss
of body cell mass as well as fat. The latter group
did not fare as well clinically as the former.
(Adapted from Spanier A H, Kurtz RS, Shibata
HR, et al.30)
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litis and in the arthralgia following intestinal
bypass. There has been no correlation be
tween the number of stools and articular
complaints. Treatment, other than restora
tion of normal bowel continuity, has not
been curative in patients with long-standing
difficulty.
Weakness and lassitude.—During the
first 6 months to 1 year after intestinal by
pass some patients complain of weakness,
lassitude, loss of initiative and difficulty in
obtaining and holding permanent employ
ment. These patients usually have lost more
than 4.5 kg/mo but do not necessarily have
electrolyte or fluid imbalance or excessive
diarrhea. Possibly, studies of body composi
tion may reveal that these patients have a
larger loss of body cell mass in relation to
total body weight than have other patients
who have fared better.
Body composition has been studied by
Spanier and associates50 in 20 patients be
fore and after jejunoileal bypass (15-to-5
inch). The measurements were made by
multiple isotope dilution techniques. Be
fore bypass, the excess body weight was
caused by an increase in body fat, which
accounted for 52% of body weight. Two
patterns of weight loss occurred in these
patients (Fig. 9). In 12 (group 1) followed
for 8.4 ± 1.5 months, there was a 21%
decrease in body weight, resulting entirely
from a loss of body fat. In eight patients
(group II) followed for 13.9 ± 2.1 months,
the mean body weight decreased by 27%
or 38.8 kg due to a 26.6 kg reduction in
body fat and a 13.0 kg decrease in body
cell mass. Thus in 8 of the 20 patients fol
lowing jejunoileal bypass there was an un
desirable loss of body cell mass with a rela
tive expansion of the extracellular support
ing component of body composition, a pat
tern characteristic of malnutrition. The pa
tients’ clinical state correlated well with the
body composition measurements. The oper
ating surgeons, without knowledge of the
body composition data, categorized the pa
tients’ clinical state as excellent, satisfactory
or poor depending upon ability to return to
work, vigour and requirements for readmis
sion. In group I, seven patients were classi
fied as excellent and five satisfactory. In
contrast, in group II, five patients were
classed as satisfactory and three poor.
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B eneficial E ffects

of

W eight L oss

Blood Lipids

Malabsorption of fat by interference with
enterohepatic cycles of cholesterol and bile
acids has been accompanied by an impres
sive and sustained decrease in serum choles
terol and triglyceride concentrations in most
reports. In a large series of patients Scott7
noted a persistent decrease of cholesterol
and serum triglyceride concentrations below
160 mg/dl throughout a 2-year follow-up
period.
Glucose Tolerance

Reduction of carbohydrate absorption is
indicated by impairment of xylose absorp
tion and by flattening of glucose tolerance
curves in the postoperative period. Sequen
tial postoperative measurements of glucose
tolerance have been obtained in many stud
ies. There is flattening of both normal and
diabetic tolerance curves after jejunoileal
bypass. Patients who have required insulin
or oral hypoglycemic agents to control
diabetes before operation almost invariably
do not require this medication after.
Social and Psychological Rehabilitation

Many isolated reports of remarkable re
habilitation of excessively obese patients
have been made following surgery. A sys
tematic report of results based on social and
psychological testing is not available.
There are many accounts of patients who
could no longer' retain employment, could
not finish school, or were unhappily married
or divorced before the bypass procedure.
After operation these problems were re
solved. What percentage of patients obtain
an excellent result from the psychosocial
standpoint is unknown.
Solow, Silberfarb and Swift"'1 have re
ported the psychosocial consequences of in
testinal bypass and weight loss in 29 mor
bidly obese patients. There was “an im
provement in mood, self-esteem, interper
sonal and vocational effectiveness, body
image and activity levels, as well as a not
able decrease in the use of denial”.31 Symp
tom substitution did not occur. The revers
ibility of many of the psychosocial disturb
ances associated with severe obesity supports
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the view that they are as much the conse
quence as the cause of excessive adiposity.
Whether gastric bypass32 will prove safer
and more effective than small bowel bypass
remains unknown. Generally, gastric bypass
might have an advantage in terms of liver
failure, steatosis, gallstone and renal stone
formation, but is less impressive in terms of
ease of surgery, mortality from the opera
tion and the predictability and amount of
weight loss.
Conclusions

Some form of intestinal bypass has been
used to treat patients with obesity for over
20 years.
- It has been established that approximate
ly 50 cm of small intestine comprised of
both jejunum and ileum will result in ap
proximately a 30% weight loss within 1
year. If the bypass leaves in circuit less than
45 cm of small bowel the complication rate
from liver failure, fluid and electrolyte dis
turbances, weakness and lassitude is pro
hibitively high. If more than 62.5 cm remain
in circuit, weight loss is usually disappoint
ing.
Analysis of variance of the percentage
weight loss after 1 year in four types of op
eration reported by Scott indicates that there
is a significantly greater weight loss after
an
end-to-end,
12-to-6 inch bypass
(38.25% ); than after end-to-side, 14-to-4
inch (27.84% ); or after end-to-end, 12-to12 inch (28.2% ) or after end-to-end, 12-to8 inch (31.1% ). This does suggest that 45
cm in circuit will lead to a significantly
greater weight loss after 1 year if the an
astomosis is done end-to-end rather than
end-to-side.
The operation offers psychosocial, econ
omic as well as physical rehabilitation to pa
tients who have not been successfully treated
by other means. The percentage of excellent
results is not known. The results are widely
variable, but are probably worth while if
one selects only mature, intelligent patients
who have an appropriate emotional demean
our, have a good chance to succeed voca
tionally and are not addicted in other ways
than to food.
The incidence of liver failure and malnu
trition, especially during the first 12 months
after the operation, is disturbingly high if
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only 45 cm or less of intestine is provided
for absorption. No patient who died from
liver disease after jejunoileal bypass with
over 45 cm in circuit has been reported.
Thirteen deaths from liver failure after jeju
noileal bypass have been reported in the
English literature. In two large series com
prising over 700 patients there was no death
from liver failure; both groups used shunts
with 50 to 75 cm of intestine remaining in
circuit.
The evidence is strong that liver failure
is due to malnutrition resulting specifically
from amino-acid deficiency and not due to
“blind-loop hepatic toxins”.
Patients who lose weight at a rate greater
than 4.5 kg/m o should be seen at frequent
intervals, have their diarrhea controlled
medically and if the weight loss exceeds
6.75 kg/m o the patient should be admitted
to hospital for specific treatment of malnu
trition. This can be accomplished with con
tinued weight loss at a less rapid rate.
Further studies are indicated to answer
the following questions. Is an excellent clin
ical result correlated with loss of fat but
preservation of body cell mass? What is
the percentage weight loss after 5 to 10
years as a result of various operations? How
many patients achieve an excellent result
from the psychosocial and economic stand
point? Can the possible advantage of de
creased risk to physical health be docu
mented?
The results are sufficiently promising to
warrant continued surgical treatment in
properly selected patients who can be fol
lowed up.
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WATER-SOLUBLE CONTRAST RADICULOGRAPHY OF
THE LUMBAR REGION*
LEON MORRIS, MB, FRCR, FRCP[C]t
Water-soluble contrast radiculography has been
used for many years. Earlier contrast media
were highly irritant and subjects required pre
liminary spinal anesthesia but, recently, bettertolerated contrast media such as meglumine
iocarmate (Dimer X) and metrizamide (Amipaque) have been used. The findings from 300
examinations with meglumine iocarmate are
presented. Methodology is discussed. The diag
nostic accuracy of this contrast medium was
high and side effects were minimal. Comment
is made on the newest spinal contrast medium
— metrizamide — and its use in 29 examina
tions in Canada.
La radiculographie au moyen de substances de
contraste solubles dans I'eau, est utilisee depuis
plusieurs annees. Les premiers opacifiants radiologiques etaient tres irritants, d'ou la neces
sity d'effectuer une anesthesie medullaire preliminaire; depuis peu, des moyens de contraste
mieux toleres, tels I'iocarmate de meglumine
(Dimer X) et la metrizamide (Amipaque), ont
ete utilises. Les observations decoulant de 300
examens avec I'iocarmate de meglumine sont
presentees et I'aspect methodologique est dis
cute. La precision diagnostique de ce moyen de
contraste a ete elevee et les effects secondaires, minimes. On commente aussi le plus
nouvel opacifiant spinal, la metrizamide, et son
utilisation au cours de 29 examens radiologiques
au Canada.

W ater-soluble contrast radiculography
has been used for many years, particularly
in Scandanavia. Some contrast media, such
as methiodal sodium, are highly irritant and
preliminary spinal anesthesia has been re
quired. More recently a contrast with lower
osmolarity has been used. This is meglumine
iocarmate (Dimer X) and this contrast was
used in about 300 examinations. These
were carried out at The London Hospital,
London, England and form the basis of this
communication. First reports on the use of
this contrast appeared in 1969 and the con*Presented at a symposium, “The Spine—Injury
and Disease”, held in Edmonton, Alta, October
1975.
tProfessor and head, department of radiology,
Plains Health Centre, Regina, SK.
Reprint requests to: Dr. I. L. Morris, Department
of radiology, Plains Health Centre, 4500 Wascana
Parkway, Regina, SK S4S 5W9.

trast is now in general use throughout the
world with the exception of the United
States and Canada.1-3 A newer contrast
(Amipaque)4- ■ ' is now being evaluated in
Canada and mention will be made of our
early results (29 examinations) with this
contrast.
C linical Material

Approximately 300 patients were exam
ined with meglumine iocarmate, the major
ity for lumbar disc disease. All patients in
this group had absolute clinical criteria to
indicate disc disease; the contrast exam
ination was performed to identify the level of
disc involvement and to exclude other pos
sible causes for the clinical syndrome. Some
patients were investigated for possible spinal
stenosis and nerve-root entrapment syn
dromes, particularly following surgery.
Patients were excluded from examination
if they were hypotensive, hypertensive or
were receiving antihypertensive medication.
Patients with a history of epilepsy or allergic
reaction to contrast injection were also ex
cluded.
T echnique

The contrast medium is injected into the
lumbar space at the L2-L3 or L3-L4 levels
through a 22-gauge needle, with the patient
either sitting, or lying in the lateral position
with the feet lowered approximately 30°. It
is important that, throughout the examina
tion, the contrast medium should not come
in contact with the spinal cord and therefore
should not be allowed to pass above L2.
Should contrast medium pass into the dorsal
region, spinal spasms may occur, which can
be relieved by an injection of diazepam.
Films are exposed in the anteroposterior,
lateral and oblique positions. Careful atten
tion to technique is necessary as the contrast
medium has a relatively low density. For
this reason a low kilovoltage is used; if pos
sible the peak should not exceed 72 to 75
kV. After radiculography the patient must
remain in a sitting or semi-upright position
for approximately 6 hours to prevent con
tact of the contrast medium with the spinal
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Fig. 1.—At L5-S1 there is deformity of dural
sac on left side and obliteration of root pouch
of L5 (arrow). Contrast extends along root sheaths
at other levels.

Fig. 2.—There is slight deformity of dural sac
on left side at L4-L5 (lower arrow). Root sheath
of L5 on left is not filled and root is widened
(“trumpeting”) (upper arrow). Filling of other root
sheaths is normal.

cord. During this time the patient must be
monitored for fall in blood pressure.

considered definitive (Fig. 3). In a detailed
review of 29 patients showing minimal ra
diculographic findings no false-positive re
sults were recorded. There were no truly
false-negative results. One patient was con
sidered to have a small disc protrusion, but
operation revealed a larger protrusion than
had been suspected.
In a number of patients confirmatory
radiculographic evidence of disc disease was
not obtained and in many of these the lack
of radiculographic evidence encouraged
more conservative management than would
otherwise have been instituted, often with
a favourable response.

R adiologic E valua tion

The margins of the dural sac, the nerve
roots and the root sheaths are assessed. De
formity of the dural sac, where present, was
clearly demonstrated and changes in the
nerve roots and root sheaths could be iden
tified (Figs. 1 and 2). In some cases the
disc lesion produced changes only in the
roots and root sheaths and these changes
could be assessed with confidence (Fig. 3).
The sagittal dimensions of the dural sac
could also be evaluated (Fig. 4).

C o m p l ic a t io n s
C orrelatio n of R adiologic
O pe r a tiv e F indings

and

In patients with disc disease a high de
gree of correlation between the radiculographic and operative findings was recorded,
not only when the radiculographic evidence
was convincing but also when the radicul
ographic findings, although minimal, were

Many complications have been recorded
in patients examined with meglumine iocarmate but we observed no alarming side ef
fects such as paraplegia, epileptiform
seizures, spinal spasms, retention of urine,
or marked hypotension. Headache and tran
sient hypotension occurred, the frequency
being similar to that recorded by others.6
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Fig. 3 .—No obvious deformity of dural sac.
Root sheath of L5 on right (arrow) is incompletely
filled compared with sheath on left, indicating
small lateral disc protrusion.

Occasionally nausea and vomiting occurred
after the examination.
D iscussion

Water-soluble contrast media in the sub
arachnoid space mix freely with the cerebro
spinal fluid and because of this it is possible
to demonstrate the margins of the dural sac.
This can be achieved using smaller amounts
of contrast than is the case with the oilbased media. In addition, the contrast has
a lower radiographic density than oil-based
contrast and for this reason the nerve roots
within the dural sac are more clearly
demonstrated (Fig. 5). Furthermore it has
a lower viscosity than oil-based media and
can extend further along the root sheaths.
Therefore it is possible to demonstrate the
root sheaths in their more lateral portions
and often as far as the intervertebral fora
mina. It is recognized that even with com
plete demonstration of the root sheaths as far
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Fig. 4.—Lateral film discloses admixture of
contrast and cerebrospinal fluid and clear demon
stration of sagittal diameter of spinal canal at least
as far as L3-L4. There is minimal anterior deform
ity at L5-S1.

as their terminations it is not always pos
sible to exclude a disc lesion which may be
so laterally placed as to affect the nerve
root at a point distal to the termination of
the root sheath. In these cases, if the clinical
suspicion is sufficiently strong, spinal veno
graphy may be indicated.
The advent of an essentially safe watersoluble contrast medium for lumbar radiculography has been a major advance in the
assessment of lumbar disc disease, spinal
stenosis, and nerve-root entrapment syn
drome.7 There is no doubt that this contrast
can provide greater radiologic information
than an oil-based medium.
In regard to patient comfort, the use of a
smaller spinal needle and the fact that the
contrast need not be removed from the sub
arachnoid space, are important advantages.
Recently a non-ionic water-soluble con
trast medium, metrizamide (Amipaque), with
low osmolarity has been used in examination
of the subarachnoid space.4 Our own evalua-
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Fig. 5b

Fig. 5.—(a) Myelogram with oil-based contrast medium demonstrates deformity of dural sac at
L4-L5 on right side (arrow). Neither roots nor root sheaths can be identified, (b) Same patient, 2 years
later, with recurrence of symptoms after surgery. Water-soluble contrast clearly demonstrates deformity
of dural sac at L4-L5 on right and distortion of Si root as it passes this level (arrow).

tion of metrizamide in 29 examinations has
indicated that it is diagnostically as good
as or even better than meglumine iocarmate.
In addition, because of its lower toxicity, it
can be used for the examination of the dorsal
and cervical regions. It is too early to evalu
ate the complications resulting from me
trizamide examinations but we have en
countered no serious side effects. Similarly
workers in Europe have not encountered
reactions as a result of metrizamide injec
tion.4- n
C onclusions

Radiculography with water-soluble con
trast media, meglumine iocarmate and
metrizamide, results in a high diagnostic
quality in examination of the lumbar sub
arachnoid space. In this respect they are
considered superior to oil-based contrast
media.
We have encountered no alarming side
effects in over 300 examinations with meg
lumine iocarmate or in 29 examinations with
metrizamide.
Metrizamide can be used in the dorsal
and cervical regions with few signs of irrita
tion. With meglumine iocarmate, care must

be taken not to allow the contrast to extend
above the level L2.
I wish to thank the staff of the photographic
department of the South Saskatchewan Hospital
Centre for the illustrations.
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ENDOSCOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY IN
THE MANAGEMENT OF PANCREATIC AND BILIARY DISEASE*
J. E. MULLENS, MD, MS, FRCS[C] and IGOR LAUFER, MD, FRCP[C]
Endoscopic retrograde cholangiopancreatography
is a new and valuable technique in the diagnosis
of jaundice, pancreatic disease and obscure
upper abdominal pain. Endoscopic sphincterotomy
of the sphincter of Oddi and the extraction of
stones from the common bile duct are an exten
sion of this procedure already in use in several
high-volume centres. Cannulation of the bile
ducts and pancreatic ducts in tests of secretion
and cytology will become increasingly common
applications of the technique. In order to provide
dependability and cost-effectiveness, specialists
in this procedure must maintain a high volume,
necessarily limiting it to a few practitioners. Use
of a trained endoscopic technician, a radiologist
trained in endoscopy, or an endoscopist trained
in fluoroscopy and spot-filming may decrease
the manpower costs of this procedure.
La cholangiopancreatographie endoscopique re
trograde est une nouvelle technique, utile dans
le diagnostic de I'ictere, des maladies du pan
creas et des douleurs mal definies de la partie
superieure de I'abdomen. La sphincterotomie
endoscopique du sphincter d'Oddi et (’extrac
tion des calculs du canal choledoque sont des
extensions de cette technique deja en applica
tion dans plusieurs centres a forte occupation.
Le catheterisme des canaux biliaires et pancreatiques pour les epreuves de secretion et de
cytologie deviendront des applications de plus
en plus utilisees de la technique. Pour que
cette methode soit fiable et rentable, les specialistes de cette technique doivent maintenir
un haut rendement d’utilisation ce qui necessairement en limite I'emploi a quelqu'es praticiens seulement. Le recours a un technicien et
a un radiologiste specialises en endoscopie, ou
a un endoscopiste forme en fluoroscopie et
dans I'usage des dispositifs a microfilmer, peut
diminuer les frais de personnel requis pour
cette technique.

I n 1968 McCune, Shorb and Moscovitz1
described the first successful endoscopic re
trograde cholangiogram. The merits of this
innovation were first appreciated by the Ja
panese, who developed the technique into
a highly successful and dependable method
*From the departments of surgery and radiology,
McMaster University, Hamilton, ON.
Reprint requests to: Dr. J. E. Mullens, Depart
ment of surgery, McMaster University Medical
Centre, 1200 Main St. W, Hamilton, ON L8S 419.

of investigation.2 4 Notable contributions
and further developments were made by
European and British workers.5-8 Only re
cently have North American clinicians ap
preciated the scope and usefulness of this
procedure.11’ 10
T ec h n iq u e

Endoscopic retrograde cholangiopancrea
tography (ERCP) is performed in the ra
diology department using image-intensifica
tion fluoroscopy. The patient is sedated with
meperidine and diazepam, and the pharynx
is anesthetized with lidocaine (4%). Buscopan, propantheline, or glucagon are used
to paralyze the duodenum temporarily in
some patients with hypermotility. The side
viewing duodenoscope is then passed with a
minimum of air insufflation. It is passed
through the pylorus and the first part of the
duodenum without a complete gastroscopy
being performed, and the duodenal papilla
is identified. A fine polyethylene catheter
is then introduced into the papilla, and a
small amount of water-soluble contrast me
dium is injected under fluoroscopic control.
The pancreatic duct is usually the easier to
inject and requires 3 to 5 ml of contrast
medium. Care is taken not to overfill the
pancreatic duct in order to avoid pancrea
titis. If the common bile duct or both ducts
are being filled, 20 to 50 ml of contrast
medium is injected until there is complete
filling of the intrahepatic radicles of the
biliary tree and the gallbladder, if it is
present. The duodenoscope and the catheter
are then rapidly withdrawn, and the patient
is positioned for the best radiographic spotfilms of the ducts. The procedure may take
from 10 to 150 minutes. The patient may
experience some discomfort or pain while
the ducts are being injected, particularly if
chronic pancreatitis is present.
I ndications

The indications for ERCP are: obstructive
jaundice; chronic or recurrent pancreatitis;
upper abdominal pain of obscure origin, such
as postcholecystectomy pain and suspected
cancer of the pancreas; and suspected pan-
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creatic pseudocyst or upper abdominal mass.
The additional indications of secretion
studies and endoscopic papillotomy are dis
cussed below.

Obstructive Jaundice
The most rewarding application of ERCP
is in the investigation of obstructive jaun
dice.1114 When there is doubt whether ob
structive jaundice is intrahepatic or extrahepatic, ERCP can settle the issue. Three
examples are illustrative. A 30-year-old man
who had had increasing jaundice for 2
months, was considered to have hepatitis or
extrahepatic obstruction; the normal endo
scopic retrograde cholangiogram (Fig. 1)
ruled out extrahepatic obstruction. Another
case was that of a 60-year-old man with
jaundice. His general health was poor; the
clinical history and liver function tests were
inconclusive and exploratory laparotomy
therefore could not be justified. ERCP
(Fig. 2) showed stones in the common bile
duct and operation was undertaken with
confidence. The third case was a 55-year-old
woman who was being treated for primary
biliary cirrhosis. ERCP (Fig. 3) showed an
obstruction of the pancreatic and the com
mon bile ducts from papillary stenosis; fur
ther treatment with corticosteroids and im
munotherapy was clearly contraindicated.
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the surgeon in deciding whether an opera
tion is necessary, and in selecting the oper
ative procedure without the need for oper
ative pancreatography. On occasion small
pancreatic pseudocysts are demonstrated on
ERCP and calcification, seen in the region
of the pancreas on plain radiographs, can
be localized to the pancreas or the extrapancreatic tissues.
The interpretation of pancreatograms may
be difficult, and there is still controversy
among radiologists about the range of nor
mal appearances. As experience with the
procedure increases, consistently reliable in
terpretation may be expected. Kasugai and
his colleagues,15- 16 Safrany17 and Classen,
Hellwig and Rosch18 have described the
appearance of normal and diseased pan
creatic ducts on ERCP.

Upper Abdominal Pain
Persistent or recurrent symptoms after
cholecystectomy are often difficult to
diagnose or evaluate. ERCP may be helpful
in these patients. Intravenous cholangio
graphy may be sufficient to diagnose the

Pancreatitis
ERCP will identify areas of stricture or
duct ectasia in some patients with recurrent
or chronic pancreatitis (Fig. 4); it will assist

Fig. 1.—Endoscopic retrograde cholangiopan
creatography (ERCP) showing normal pancreatic
and biliary ducts.

Fig. 2.—ERCP showing stones in a dilated com
mon bile duct.
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Fig. 3.—ERCP showing papillary stenosis with dilated common bile duct and pancreatic duct.

Suspected Pancreatic Pseudocyst or
Upper Abdominal Mass

problem but is often unsuccessful or equi
vocal, and ERCP will complement the in
travenous cholangiogram in some patients.
External methods of diagnosing cancer of
the pancreas are notoriously unreliable.
ERCP, while not completely dependable in
making a diagnosis of this disease, can give
information strongly suggestive of the pre
sence of carcinoma.11'

In investigating an upper abdominal mass,
ERCP should be performed only after other
routine diagnostic procedures (barium meal,
barium enema, isotopic scanning and pos
sibly arteriography) have failed to establish
the diagnosis (Fig. 5).

Fig. 4.—Pancreatitis with dilated pancreatic duct
and common bile duct.

Fig. 5.—ERCP showing extravasation of con
trast medium into pancreatic pseudocyst in a pa
tient in whom all appropriate investigations had
been negative.
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C o n t r a in d ic a t io n s

The procedure should not be done in the
presence of acute pancreatitis because of
the hazard of provoking a severe exacer
bation of the disease. Cholangitis may also
be aggravated by ERCP in the presence of
an obstructed biliary tract, and risks of
ERCP must be weighed against the value
of the information one expects to gain. One
should be prepared to perform early de
compression of the biliary tree if there is
a flareup in the cholangitis. In patients with
a history suggesting cholangitis, protection
of the patient with systemic antibiotics im
mediately before and after the procedure is
advisable. Infectious diseases, such as hepa
titis, are not a contraindication even though
they can be transmitted by the endoscope.
When such patients, or those whose serum
is positive for Australia antigen, are exam
ined, the duodenoscope and its accessories
should be gas-autoclaved before use on an
other patient. The gas sterilization requires
24 hours.
R esults

An experienced operator can achieve a
success rate of 90% in cannulating one
duct or the other. The duct of choice can
be cannulated in about 70% of patients.
With increasing experience, it is even pos
sible to cannulate the papilla in patients who
have had a Billroth II gastrectomy.20 In
the last calendar year we have done ERCP
in 90 patients and succeeded in demon
strating one duct or the other in 80.
C o m p l ic a t io n s

In addition to the complications attendant
upon any upper gastrointestinal fiberoptic
endoscopy, those of most concern in ERCP
are acute pancreatitis, cholangitis and trans
mission of infectious disease.21' 23 If the
risks are recognized, it is possible to min
imize these complications. Nevertheless,
complications have been reported even in
those who have no history of pancreatitis or
cholangitis. To prevent pancreatitis and
cholangitis, the endoscopist must avoid over
filling the pancreatic and bile ducts. If these
precautions are observed, the risk is very
small. Deaths have been rare.
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T he F uture

Several uses of ERCP have yet to be
exploited fully. In a few centres, endoscopic
papillotomies (sphincterotomies) have be
come commonplace. Currently, Safrany24
has performed 132. At the time of papil
lotomy, stones may be extracted from the
common bile duct by a special Dormia
basket or Fogarty catheter. Pancreatic secre
tions may be collected by means of a spe
cially designed indwelling catheter to test
pancreatic function.25- 26 Sampling of bil
iary excretion for cytology has also been
performed.27 The detection of lithogenic
bile and cholesterol crystals would be a
natural extension of this technique.
In evaluating ERCP, cost-effectiveness
must be considered. The man-hours spent in
each procedure are noteworthy. A radiol
ogist, radiographer, nurse assistant, and en
doscopist constitute the usual team. When
the endoscopist is experienced, the proce
dure may take only a few minutes. When
he is not, the procedure may take well over
1 hour and even then be fruitless. It is par
ticularly important that a limited number
of endoscopists specialize in the procedure,
otherwise it will be discredited because of
poor results and high costs. Manpower costs
can be reduced. The possibilities are the
use of a trained endoscopic technician, a
radiologist specially trained in endoscopy,
or an endoscopist specially trained in fluor
oscopy and spot-filming.
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ACUTE PANCREATITIS OCCURRING IN HETEROTOPIC
PANCREATIC TISSUE IN THE GALLBLADDER*
ALI H. QIZILBASH, MB, BS, FRCP[C]
A 54-year-old man with acute upper abdominal
pain was found to have pancreatic heterotopia
in the wall of the gallbladder. The aberrant pan
creatic tissue and the gallbladder wall were the
sites of acute inflammation and of fat necrosis.
Pancreatic heterotopia of the gallbladder is
extremely rare; only 10 proven cases have been
reported previously. The most common sites
are the stomach, duodenum and jejunum.
Une heterotopie pancreatique de la paroi de la
vesicule biliaire a ete retrouvee chez un homme
de 54 ans qui s ’etait plaint de douleurs aigiies
dans la partie superieure de I'abdomen. Le tissu
pancreatique anormal et la paroi de la vesicule
biliaire etaient le siege d'une inflammation aigiie
et d'une necrose adipeuse. L'heterotopie pan
creatique de la vesicule biliaire est extremement
rare; seulement 10 cas demontres de cette
affection ont ete signales jusqu'a maintenant.
Leurs sieges les plus frequents sont I'estomac,
le duodenum et le jejunum.

A berrant pancreatic tissue is not uncom

mon. Barbosa, Dockerty and Waugh1 re
ported a rate of one case in approximately
500 upper abdominal operations. Pancreatic
heterotopia is also a quite common finding
at routine autopsy; approximately 70% of
all such tissue is founcf in the stomach, duo
denum and jejunum.1
Pancreatic heterotopia in the wall of the
gallbladder, however, is rare. Only 10 cases
have been reported in which pancreatic
tissue was confirmed in the gallbladder.1-4
In this report we describe a case of acute
pancreatitis and fat necrosis occurring in
aberrant pancreatic tissue in the wall of the
gallbladder.
C ase R eport

A 54-year-old white man with a history of
myocardial infarction was admitted because
of acute upper abdominal pain. Examination
revealed tenderness in the right upper quadrant
*From the department of laboratory medicine,
Henderson General Hospital and McMaster Uni
versity Medical Centre, Hamilton, ON.
Reprint requests to; Dr. A. H. Qizilbash, De
partment of laboratory medicine, Henderson Gen
eral Hospital, 711 Concession St., Hamilton, ON
L8V 1C3.

of the abdomen. There were no electrocardio
graphic abnormalities and the serum glutamic
oxaloacetic transaminase (SGOT) value was
within the normal range thus eliminating the
possibility of a second myocardial infarction.
Serum amylase value was 109 Somogyi units
(normal range, 50-150). Serum triglyceride
and serum cholesterol values were within nor
mal limits.
The patient was discharged and cholecysto
graphy scheduled later on an outpatient basis;
however, following a meal of pork hocks the
abdominal pain, associated with bloating, re
curred. Physical examination revealed tender
ness in the right upper quadrant of the ab
domen but no organomegaly. Laboratory find
ings were as follows; blood pressure was 130/
80 Hg; pulse, 80/min; temperature, 38.5°C;
hemoglobin concentration, 13.2 g/dl; leukocyte
count, 14.4 x 10s'// with a shift to the left;
erythrocyte sedimentation rate, 150 m m /h,
chest radiograph and barium meal, normal.
Gallbladder series disclosed a nonfunctioning
gallbladder. Results of other investigations
including VDRL, blood glucose, blood urea
nitrogen, serum electrolytes, serum bilirubin,
SGOT, serum glutamic pyruvic transaminase,
alkaline phosphatase and urine analysis, were
all within normal limits. Serum amylase con
centration was not measured on this occasion.
A cholecystectomy was performed.
The inflamed gallbladder measured 7.0 x
4.0 cm. The wall, which was 1 cm thick, was
edematous and congested. The serosal surface
was hemorrhagic with a 1.5-cm area of illdefined thickening. Part of the cut surface was
yellow and necrotic; all layers of the wall were
involved (Fig. 1). The mucosa was rough. No
calculi were present. Histologic sections showed
acute cholecystitis. The necrotic mucosa was
infiltrated by polymorphonuclear leukocytes,
lymphocytes and plasma cells in a congested
and edematous wall. The muscularis mucosae
was thickened with some fibrosis of the perimuscular layer. Within the wall of the gall
bladder was a 0.5-cm nodule of pancreatic
tissue containing both acinar and ductal ele
ments together with small islets of Langerhans.
Portions of the pancreatic tissue and the adja
cent wall of the gallbladder showed large ir
regular areas of fat necrosis (Fig. 2) and, in
parts, faintly basophilic necrotic foci involved
not only the muscular and mucosal layers of
the gallbladder but also the surrounding perimuscular and serosal tissues.
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Fig. 1.—Cut surface of the gallbladder showing
thickened wall and irregular area of fat necrosis.
D is c u s s io n

Pancreatic heterotopia in the wall of the
gallbladder is rare. Of the 471 cases of pan
creatic heterotopia reviewed by Barbosa,
Dockerty and Waugh1 pancreatic tissue was
located in the gallbladder wall in only
1.3%. Only 10 previous cases involving the
gallbladder have been reported.1' 4
Pancreatic heterotopia may be an inci
dental finding at operation or may cause
clinical symptoms. In most symptomatic
cases the heterotopic tissue is in the stomach
or duodenum. The diagnosis of aberrant
pancreatic tissue should always be con
firmed histologically. The present case is
unusual because definite evidence of acute
inflammation and fat necrosis was demon
strated in the aberrant pancreatic tissue and
the adjacent wall of the gallbladder. The
finding of fat necrosis suggests that pan
creatic lipase was released into the gall
bladder wall, which became acutely in
flamed and necrotic. No calculi were found
in the gallbladder and it appears the acute
inflammation in the heterotopic pancreatic
tissue was the cause of the acute abdominal
pain with which the patient presented. The
serum amylase value was determined only
on the first admission, when it was normal.
Pancreatic heterotopia in other organs may
be associated with a wide variety of pathol
ogic changes— inflammation, fat necrosis,
ulceration, hemorrhage and formation of
diverticula.1

Fig. 2.—Gallbladder wall showing the pan
creatic tissue and irregular areas of fat necrosis
(hematoxylin and eosin, reduced by 21% from
x 30).

The etiologic factors concerned in the
genesis of pancreatic heterotopia are poorly
understood. According to Hogan"’ the con
dition is due to transplantation of a portion
of the pancreatic tissue from its original
site during embryonic development. The
“graft” finds a suitable environment and
continues to grow into a small separate piece
of pancreatic tissue. Others have maintained
that this phenomenon is the result of hete
roplastic differentiation6 or metaplastic
change occurring in postnatal life.7
I thank Dr. H. Richmond for permission to re
port this case.
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SURGICAL TREATMENT OF HYDATID DISEASE OF THE LIVER*
Z. COHEN, BA, MD, FRCS[C], R. M. STONE, MD, FRCS[C] and
B. LANGER, MD, FRCS[C], FACS
Hydatid disease in southern Ontario is becoming
more frequent because of infection in the large
immigrant population. Review of 25 cases of
hydatid disease of the liver has clarified the
clinical features, diagnostic approach and meth
ods of treatment. The commonest presenting
symptom s were pain, mass or hepatomegaly,
and jaundice. Diagnosis was confirmed, and
cysts were localized, by Casoni skin testing,
hepatic scanning and angiography. Surgical
treatment consisted either of resection, excision
or enucleation, and evacuation of the cyst. Two
patients were treated by left lateral segmental
resection, 6 by either wedge excision of the
cyst or enucleation, and 14 by evacuation of cyst
contents with or without drainage with the aid
of a technique designed to prevent spillage of
cyst contents at operation. None of the 14
treated by means of this technique developed
recurrent disease, but in 4 of the patients
treated by wedge excision or enucleation the
cyst contents spilled at operation, resulting in
recurrent disease in 2. Controlled cyst evacua
tion, with tube drainage for infected cavities
and those communicating with the biliary tract
is the recommended form of treatment in the
management of hepatic hydatid disease.
L’hydatide est rencontre de plus en plus frequemment dans le sud de I'Ontario a cause de
la presence de cette infection chez les immi
grants. La revue de 25 cas de kystes hydatiques
du foie a permis de mettre en lumiere le tableau
clinique, I’approche diagnostique et les modes
de traitement de cette maladie. Les symptomes
les plus frequents ont ete la douleur, la presence
d'une m asse ou d’une hepatomegalie et un
ictere. Le diagnostic a ete confirme et les kystes
localises a I’aide d'une cuti-reaction de Casoni,
d’une scintigraphie du foie et d'une angiographie. Le traitement chirurgical a consiste a
exciser, a exciser ou enucleer, et a evacuer
le kyste. Chez deux patients, on a procede
a une resection segmentaire laterale gauche,
6 ont subit soit une excision du kyste a
I’aide d'un ecarteur soit une enucleation
et chez 14 patients on a eu recours a une
evacuation du contenu du kyste, avec ou sans
drainage, par une technique mise au point

*From the division of general surgery, Toronto
General Hospital and the University of Toronto,
Toronto, ON.
Reprint requests to: Dr. Z. Cohen, c /o room 124,
University Wing, Toronto General Hospital, To
ronto, ON M5G 1L7.

dans le but d’eviter de repandre le contenu du
kyste au moment de I’operation. On n’a observe
aucune recidive chez les 14 patients traitees au
moyen de cette technique mais il y a eu deversement du contenu du kyste chez 4 patients qui
ont subit une excision a I'aide d'ecarteurs ou
une enucleation, avec rechute chez deux d'entreeux. L’evacuation controlee du kyste, avec la
pose d ’un drain dans les cavites infectees et
celles qui communiquent avec les voies biliaires,
est recommandee comme traitement de I’hydatide hepatique.

H ydatid disease is endemic in many parts
of the world such as Italy, Greece, Yugos
lavia, Spain, Australia and New Zealand.1
In Canada it has been described in north
ern Canadian Eskimos and British Colum
bian Indians;2 in southern Ontario, it has,
until recently, been infrequent. Increased
immigration, particularly from the northern
Mediterranean countries, has changed this,
and more cases are now appearing among
this immigrant population. It has therefore
become more important for surgeons to
recognize and provide adequate treatment
for the disease. In this paper we review 25
cases of hydatid disease of the liver treated
since 1964 at the Toronto General Hospi
tal and describe a technique for preventing
spillage of cyst contents at operation.

N atural H istory

of

H ydatid D isease

The adult tapeworm, Echinococcus gra
nulosus, is harboured only in the gastroin
testinal tract of the definitive host, usually
the dog. Sheep and cattle, the intermediate
hosts, are infected through ingestion of food,
water or vegetation contaminated by the
eggs of the adult tapeworm shed through
the gastrointestinal tract of the definitive
infective host. The adult tapeworm does not
develop in the intermediate host. Man acts
as an accidental intermediate host, infection
usually occurring in childhood; after in
gestion in the human host, the embryos hatch
from the ova and attach to the intestinal
mucosa by their hooklets. They then pene
trate the gut wall and enter the portal cir
culation. Usually they are filtered out and
lodge in the liver, forming hydatid cysts.
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PERICYST

TABLE

I.— P r o c e d u r e s

A id in g

D ia g n o s is

N o . o f p a tie n ts

P ro ced u re

Casoni intradermal test . .
Hepatic scintiscan............
Angiography......................
Radiologically demonstrable calcification. .
Fig. 1.—Diagram of typical hydatid cyst. Note
compressed liver tissue (pericyst) of host and
fibrous and germinal layers of parasite.

Occasionally they pass through the hepatic
filter to other viscera.
The typical hydatid cyst of the liver is
represented in Fig. 1. It is composed of an
external hyaline or fibrous capsule and an
inner germinative membrane. Brood cap
sules and scolices develop from this ger
minal lining, proliferate and grow into the
interior of the cyst as daughter cysts. Rup
ture of the cyst may yield “hydatid sand"
or scolices. These scolices float free3 in
the fluid contained within the cyst and have
the potential to form new hydatid cysts in
the tissues in which they are embedded. The
cyst compresses the liver tissue adjacent to
the cyst, to form the pericyst (Fig. 1); this
is a highly vascular layer and represents
reaction of the host to the parasite. The size
and location of the cyst and direct pressure
or displacement of adjacent viscera deter
mine the symptoms resulting from hydatid
disease of the liver. The more serious com
plications of the disease, such as secondary
cyst formation, infection, biliary tract ob
struction and anaphylaxis are directly re
lated to either spontaneous or intraoperative
rupture, with resultant spillage and dissemi
nation of cyst contents.
C linical F eatures
The 25 patients comprised 15 males and
10 females. The most common methods of
presentation were right upper quadrant pain
(21 patients), abdominal mass or hepato
megaly (17) and jaundice (5). Of interest
were the five patients who presented with
one or more episodes of jaundice, chills and
fever. They had transient attacks that cleared
spontaneously and were thought to be due
to the passage of cyst fluid and scolices
through the biliary tract.

T e s te d

W ith
p o s itiv e
r e s u lt

21
20
17

20
19
15

23

7

The countries of origin of these patients
were Italy (14 patients), Greece (7) and
France, India, Jordan and Yugoslavia (1
each).
D iagnosis
The procedures useful in aiding diagnosis
are given in Table I. With respect to the
Casoni intradermal test, the antigen was ob
tained from hydatid cyst fluid supplied by
the Ontario Ministry of Health. The imme
diate positive reaction seen most often is
of value only prior to the initial operation,
and may remain positive for many years
after operation in the absence of further
hydatid disease.
For hepatic scintiscanning both antero
posterior and lateral projections were used.
This aided in localization and visualization
of the extent of the lesion and was of value
in determining the best operative approach.
Angiography was only slightly less useful
in diagnosis, yielding a positive result in
88% of those tested. The important angio
graphic features included displacement of
normal vessels around the cystic mass and
a vascular rim of contrast material abound
the hydatid cyst. The “rim” sign4 is pro
duced by the presence of the pericyst ad
jacent to the cyst. Calcification in the wall
of the hydatid cyst was demonstrable in
30% of those in whom plain radiographs of
the abdomen and chest were taken. The
presence of calcium does not necessarily
correlate with death of the hydatid cyst, as
has previously been reported.4
T reatment

and

R esults

Of the 25 patients 22 underwent a total
of 29 surgical procedures. Two patients re
fused operation and one died of a myocar
dial infarction before operation. The hydatid
cysts were single in 17 patients and multiple
in 8; in 2 of the latter, intraperitoneal cysts
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TABLE I I —R esults of Surgical T reatment in 22 P atients
H ydatid D isease of the L iver

D
Procedure________

had developed from spillage of cyst con
tents at operation before admission to the
Toronto General Hospital.
Primary surgical treatment was carried
out in 22 patients, none of whom died
(Table II). During our early experience re
section was preferred. Two patients with
cysts confined to the left lateral segment
were treated by segmental resection. In both
the postoperative course was uncomplicated;
both patients are well 2 and 6 years later.
Conservative excision of cysts was at
tempted in six patients. These excisions in
volved either a wedge resection of liver to
include the cygt, or enucleation of the cyst
between the pericyst and fibrous layer of
the hydatid cyst (Fig. 1). Spillage of cyst
contents during operation occurred in four
of the six patients. Recurrent cysts de
veloped in two of these patients. Another
operation in one of the two resulted in
further hydatid dissemination and an
anaphylactic reaction. One attempt at

with

No. of patients
with intraoperative
spillage

No. of
patients

Left lobe resection..............................................................
Wedge excision or enucleation................................
Evacuation
With drainage....................................................
Without drainage........................................................

Vol. 19

2
6
10
4

No. of recurrent
or secondary cysts

0
4

2

o
o

0
0

0

enucleation resulted in severe hemorrhage
controlled by packing. Two further surgical
procedures in this patient were required
to eradicate the hydatid disease. This ex
perience has made us less enthusiastic about
complete excision as primary treatment for
intrahepatic hydatid cysts.
More recently we have adopted a tech
nique designed to remove all the living para
sites while avoiding the complication of
spillage of cyst content and contamination
of the peritoneal cavity. Either an abdominal
or an abdominothoracic approach is used
depending on the location of the cyst. The
peritoneal cavity is packed off using towels.
A plastic drape is then sutured directly
around the edge of the proposed opening
in the cyst wall (Fig. 2). The cyst is opened
over a short area and its contents are care
fully evacuated; this includes complete re
moval of the germinal lining, which is easily
accomplished by mechanical extraction using
forceps, gauze and suctioning. One of many

■
^-—Surgical technique to prevent spillage of hydatid cyst contents into peritoneal cavity. Not
plastic drape sutured around small opening in cyst wall.
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Fig. 3.—Serial sinograms demonstrating reduction in size of remaining hydatid cyst cavity—left,
1 week after operation; right, 9 weeks ofter operation.

scolicidal agents such as alcohol, Hibitane,
cetrimide or hypertonic saline is then in
jected into the cyst cavity in order to destroy
the remaining scolices and prevent recur
rent disease. Our current preference is 80%
alcohol, which acts by dehydrating the
scolices. Formalin has been recommended
for this purpose, but deaths from its use
have been reported.5 The fact that hydatid
cysts often communicate with small intrahepatic bile duct radicles plus the hazard of
an accidental spill of formalin into the peri
toneal cavity suggests that it should never
be used for this purpose. In the five patients
with a transient history of jaundice, the
biliary tract was not explored because there
was no evidence of obstruction at operation.
Uninfected hydatid-cyst cavities that did not
communicate with the biliary tract were
closed primarily after evacuation of cyst con
tents. For all other situations tube drain
age was used.
In 14 patients the cyst contents were
evacuated with or without tube drainage;
the surgical technique was that already de
scribed (Table II). Two of these patients
had multiple intraperitoneal and intrasplenic
hydatid cysts, which had developed after
enucleation had been attempted before the
patient had entered the Toronto General
Hospital. The free intraperitoneal cysts were
excised where possible. A huge intrasplenic
cyst was treated by evacuation and drainage.
In none of these 14 patients have recurrent
cysts developed during the 1- to 5-year fol
low-up period. The average hospital stay was
25 days, and the average length of time
before removal of the drainage tubes was

months. These patients were managed
at home with little discomfort and were
seen regularly in follow-up. Serial sinograms
were taken to demonstrate the reduction in
size of the remaining cavity before the tubes
were removed. The appearance of sinograms
taken in one patient, 1 and 9 weeks postoperatively, is demonstrated in Fig. 3. If
the tubes were removed too early or if drain
age of the cyst cavity was inadequate, the
incidence of infection within the cyst cavity
was high. This occurred in three of our pa
tients and necessitated a further operation
to drain the infected cavity.
3V2

D iscussion

When a patient from the Mediterranean
region presents with right upper quadrant
pain and a right upper quadrant mass or
hepatic enlargement with or without epi
sodes of jaundice, a diagnosis of hydatid
disease of the liver should be considered.
The use of the Casoni intradermal test,
hepatic scan and angiography will enable
the surgeon to make a more accurate diag
nosis and to assess the location and extent
of disease. The question of how to treat
such a patient must then be considered.
The many surgical methods advocated
for treatment of hydatid disease of the liver
can be divided into two types: the common
conservative surgical procedures, which in
clude evacuation with or without drainage,
marsupialization and drainage, omentoplasty
and capitonnage, and the more radical sur
gical procedures such as hepatic resection,
excision of liver to include the hydatid cyst
and enucleation of the cyst.
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Hepatic resection for hydatid disease of
the liver has many proponents. Recurrence
rates in some reports are low and prolonged
hospitalization is avoided.6- 7 This proce
dure, however, is associated with a mortality
rate of 5 to 8% ,7- 8 which outweighs any
other advantages the procedure may offer.
This mortality rate is even more important
when one considers the availability of
an alternative conservative procedure that
is associated with mortality that is low
or zero and that is likely to eradicate
the disease. Although in our series the two
patients with hepatic resection did well, we
recommend this procedure only when
straightforward safe and simple hepatic re
section is possible.
Partial excisions of liver along nonanatomical planes and also enucleation are
fraught with danger. In our series five of
six patients treated in this way had com
plications. Three have required a further
operation and two have persistent disease.
Although none of the six have died, the mor
bidity and reoperation rate have been ap
preciable.
We therefore recommend controlled cyst
evacuation, including all daughter cysts and
germinal lining, as a safe, relatively simple
and reliable technique for managing hepatic
hydatid disease. It has low morbidity and
mortality and a high rate of success. Tube
drainage is required only when cysts are
infected or freely communicate with the
biliary tract.
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PILONIDAL SINUS OF THE UMBILICUS*
SURESH P. DIXIT, MB, BS, FRCS(Eng), FRCS[C], FACS
Only 15 cases of pilonidal sinus of the umbilicus
have so far been reported. A 16th case is des
cribed; it supports the theory of acquired origin
of the disease. The case fulfilled the criterion
for pilonidal sinus — the 36-year-old man had a
hair in the infected umbilical cyst. The cyst and
umbilicus were excised. The umbilicus was not
reconstructed because of the danger of recur
rence. It is recommended that a careful search
be carried out for hair in all patients with an
infected umbilicus.
Seulement 15 cas de sinus pilonidal de I’ombilique ont ete signales jusqu'a maintenant. Un
16e cas est ici decrit; il appuie la theorie de
I'origine acquise de la maladie. Ce cas remplit
les criteres d’un diagnostic de sinus pilonidal —
le patient de 36 ans presentait un poil dans le
kyste ombilical infecte. On a procede a une
excision du kyste et de I’ombilique. La recherche
minutieuse de poils chez les patients souffrant
d’une infection du nombril est recommandee. A
cause du risque de rechute, I'ombilique ne
devrait pas etre reconstruit.

P ilonidal sinus of the umbilicus is extrem
ely rare. The first case was documented by
Patey and Williams1 in 1956— though Aird2
had described what might have been one in
1952, yet was unable to confirm it oper
atively because the patient refused opera
tion— and since 1956 only 13 further
cases have been reported.3-8 We report an
other case, the 16th if Aird’s case is ac
cepted as being that of a pilonidal sinus.
C ase R e po r t

A 36-year-old white hirsute man had had a
purulent discharge, containing flakes of ke
ratin, from the umbilicus for 1 month. There
was a mass (diameter, 5 to 6 cm) in the an
terior abdominal wall beneath the umbilicus.
The overlying skin was red and tender.
Cultures grew Streptococcus pyogenes, sen
sitive to ampicillin. After a 1-week course of
ampicillin the swelling had decreased in size,
the discharge had lessened, redness had disap
peared and tenderness was minimal. A second
*From the department of surgery, Woodstock
General Hospital, Woodstock, ON.
Reprint requests to: Dr. S. P. Dixit, Department
of surgery, Woodstock General Hospital, 270
Riddell St., Woodstock, ON N4S 6N6.

culture was negative. No hair was noted in the
umbilicus.
The patient was admitted to hospital with a
diagnosis of infected urachal cyst. The um
bilicus and surrounding lesion were excised
under general anesthesia. A purse-string suture
was placed around the umbilicus to avoid
spillage. The greater omentum was adherent
to the parietal peritoneum underneath the cyst,
and a portion of it was also excised. A hair was
seen protruding in the peritoneal cavity; there
fore pilonidal sinus was diagnosed. The defect
created by the excision of the cyst was re
paired by a procedure similar to the Mayo re
pair for umbilical hernia.
The excised specimen contained an ellipse
of skin and the umbilicus, which measured 2.7
x 2 x 4 cm. Central yellow discolouration of
the deep surface of the specimen was con
sistent with inflammation and necrosis. One
hair protruded from the deep surface. Sections
of the specimen revealed a cyst (diameter, 1.8
cm) in the deep subcutaneous tissue; it con
tained sebaceous material and hairs, most of
which were intertwined and lying free within
the cyst. The cyst lining extended to the deep
surface of the specimen except in the area
of ulceration. Section of the cyst wall revealed
an ulcerated lining of stratified squamous epi
thelium, foreign-body granulomatous inflam
mation, free hair, keratin and non-specific
acute and chronic inflammation with severe
fibrosis. Hair shafts were present, but hair
follicles and other skin adnexa were absent
(Figs. 1 and 2).
D iscussion

Since Mayo’s 9 description in 1833 of a
sinus opening behind the anus, pilonidal
cysts and sinuses have held the interest of
surgeons. Anderson10 in 1847 described a
pilonidal cyst containing fine matted hair
but it was Hodges11 in 1880 who gave the
entity its definitive name (pilus = hair; nidus
= nest). Hodges considered the condi
tion to be congenital in origin; he main
tained that hair and debris may collect in
the umbilicus if personal hygiene was poor
and that the resulting concretions sometimes
led to acute inflammation.
Pilonidal sinus may develop in a number
of areas. The umbilicus is one area; less
common sites are the interdigital cleft, the
axilla, the anterior perineum, the mid-thigh
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Fig. i. —Granulation tissue, inflammatory cells,
foreign-body giant cells and hair shaft in section
of cyst wall (hematoxylin and eosin, reduced by
5% from x 450).

Fig. 2.—Section of excised cyst shows shafts
and debris but no hair follicles (hematoxylin and
eosin, enlarged by 10% from x 450).

amputation stump, the anterior chest wall
and the suprapubic region. Pilonidal sinus
of the umbilicus is similar in many respects
to pilonidal sinus of the sacrococcygeal region.
The lesion we have described satisfies the
criterion for pilonidal sinus because hair was
found in the infected cyst. The cyst lining
was squamous but was ulcerated in the area
where the hair penetrated the umbilical
cicatrix and the parietal peritoneum. The
histologic picture was of a foreign-body
granuloma. The cyst probably developed as
follows. Shed hair became lodged in the
umbilical depression; a few hairs became
matted and then punctured the skin in the
depth of the umbilicus. This invoked an in
flammatory reaction, and edema further nar
rowed the umbilical ostium. At this stage,
the lesion became a cyst; local infection fur
ther helped the hair to penetrate the skin
and dense scar tissue of the umbilicus. Fric
tion and suction from a belt and shirt
tucked underneath the belt aided the pro
gression of the hair, which in time increased

the inflammatory reaction. When a swab
was taken for culture and sensitivity, and
the umbilical ostium was cleaned, the um
bilicus produced further discharge. With
adequate drainage and antibiotics, the in
fection subsided. By this time hair had
penetrated the parietal peritoneum, and the
greater omentum surrounded it.
Our patient, like all the patients whose
cases have been previously reported except
for that by Aird,- was male, and like the
other patients he was relatively young— the
youngest patient with a pilonidal sinus of
the umbilicus was 19 years of age.4 The
male predominance may be explained by
the different distribution of hair in men—
hairs are found around the umbilicus, and
the distal end points toward it. In women
the hairline is usually well below the um
bilicus. Because the umbilical cicatrix is
hard and the driving force not as effective
as in the sacrococcygeal area, the disease is
not commonly seen.
Although only 15 cases of pilonidal sinus
have previously been documented, an in-
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fected umbilicus is relatively common. Many
excised lesions are probably not submitted
to careful histologic examination, or hairs
are discarded before any histologic sections
are taken. As a result, pilonidal sinus may
be more common than is generally sup
posed. This is the only reported case in
which the hair had penetrated the parietal
peritoneum.
The treatment of pilonidal sinus has
varied with different authors. Klass1- ad
vocated a conservative approach to the
sinuses, assuming that the disease termin
ates naturally after the age of 35. Thorlakson1:! also recommended a conservative ap
proach but excised the umbilicus. Total ex
cision can be accomplished without entering
any infected areas. The resulting defect in
the abdominal wall is easy to close. No ef
fort should be made to reconstruct the um
bilicus because of susceptibility of the new
umbilicus to the forces that cause the pilo
nidal sinus. There seems to be no adverse
psychologic reaction to the absence of the
umbilicus.
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PERFORATED PEPTIC ULCER IN PREGNANCY WITH
SURVIVAL OF MOTHER AND CHILD:
CASE REPORT AND REVIEW OF THE LITERATURE*
M. PAUL, MD, W. L. TEW, MD, FRCS[C] and R. L. HOLLIDAY, MD, FRCS[C]

Peptic ulcer in pregnancy and its complications,
though rare, can be life-threatening to mother
and fetus. Perforated peptic ulcer in pregnancy
is extremely rare; when this occurs survival
of both mother and child is unusual. Only five
cases of maternal survival following perforation
of a peptic ulcer have previously been recorded
and, of these, only three were associated with
survival of both mother and infant. The authors
report an additional case of perforated ulcer in
pregnancy with survival of mother and infant,
and review the relevant literature. Early surgical
diagnosis and treatment followed by vaginal
delivery of the fetus offers the best hope for
survival of mother and child.
L'ulcere gastro-duodenal durant la grossesse et
ses complications, bien que rares, peuvent
mettre en danger la vie de la mere et du foetus.
L'ulcere gastro-duodenal perfore durant la gros
sesse est extremement rare; dans une telle
eventualite, il est inhabituel que la mere et
I'enfant survivent. Seulement cinq cas de survie
maternelle suite a la perforation d'un ulcere
gastro-duodenal ont ete enregistres et de ceuxci, la mere et I'enfant n'ont survecu tous les
deux qu’en trois occasions. On signale un cas
additionnel d'ulcere perfore durant la grossesse
avec survie de la mere et du foetus; la litterature pertinente est aussi passee en revue. Un
diagnostic et un traitement chirurgical precoces,
suivis de I'accouchement du foetus par voie
vaginale, offrant le meilleur espoir de survie
pour la mere et I'enfant.

ulcer in pregnancy is rare, and sur
vival of both mother and infant following a
perforated peptic ulcer in pregnancy is even
more unusual. We report the successful
surgical management of perforated peptic
ulcer in pregnancy with both infant and
maternal survival.

P e p t ic

C ase R e p o r t

A 32-year-old woman with a 13-year history
of primary infertility was transferred from a
rural hospital at 32 weeks’ gestation with a
*From the divisions o f general surgery and ob
stetrics and gynecology, Victoria Hospital, Uni
versity of Western Ontario, London, ON.
Reprint requests to: Dr. R. L. Holliday, Depart
ment of surgery, Victoria Hospital, London, ON
N6A 4G5.

2-week history of nausea, vomiting and weight
loss. On examination she was hypertensive
(blood pressure, 150/110 mm Hg) and had
proteinuria, but no edema.
On the night of admission, the patient noted
the sudden onset of severe epigastric pain and
tenderness. She was afebrile but was de
hydrated and hypotensive (blood pressure, 90/
50 mm Hg). Laboratory findings included a
hemoglobin value of 20 g/dl, hematocrit, 49%
and leukocyte count, 9.0 x 10°//.
The fetal heart rate was normal; the uterus
was soft; the differential diagnosis included
pancreatitis, perforated peptic ulcer and abruptio placenta. A series of abdominal radiographs
disclosed free air under the right hemidiaphragm.
At laparotomy, approximately 2 hours after
the onset of symptoms, a posterior duodenal
ulcer was found perforating into the lesser
sac. This was repaired with a Graham omental
patch. The uterine size was compatible with a
gestation of approximately 30 weeks. A dis
crepancy of a few weeks was attributed to dysmaturity. There had been no opportunity for
preoperative assessment of fetal viability; in
view of the small size of the uterus, and the
added risk to the mother of a combined
procedure including cesarean section we de
cided that continuation of the pregnancy of
fered the best hope for fetal salvage.
Postoperatively, the patient was given peni
cillin G and gentamicin parenterally, as well
as isoxuprine and alcohol. The isoxuprine was
not well tolerated and had to be discontinued;
this lack of tolerance was attributed to her
hypotension. The patient went into labour,
during which there was evidence of late de
celeration in fetal heart rate indicative of fetal
distress. The day following admission, a female
infant (weight, 1500 g) was born by vaginal
delivery. The baby was intubated and treated in
the neonatal/intensive care unit where she
made slow but steady progress; she made a full
recovery and has remained well. The mother
suffered from transient jaundice, drug fever
and a mild right pleural effusion but made
a complete recovery; an upper gastrointestinal
series before discharge was reported as normal.
Gastric acid studies showed a high basal sec
retion of 110 meq/ / or 10.56 meq/h. Maxi
mum output of 240 m eq// or 75.64 m eq/h
with pentagastrin stimulation was considered
to be elevated. Serum gastrin value was re-
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ported as zero. Six weeks postoperatively, the
mother was free of peptic ulcer symptoms;
both she and her new infant were doing well.
Four months postoperatively, repeat acid
studies showed no basal free acid and a total
acid output of 12.04 m eq/h with pentagastrin
stimulation.

D iscussion
In 1943, Sandweiss and colleagues1 re
viewed over 70 000 pregnancies and found
a report of only one patient with an active
ulcer; this patient died of a perforated duo
denal ulcer at 6 months’ gestation. In the
literature to that time he was able to find
a total of 13 patients who died from hemor
rhage or perforation secondary to peptic
ulcer in pregnancy. Seven of the 13 patients
had gastric ulcers and in 4 of the 13 the
ulcer had perforated.
In an all-hospital cooperative study in
Milwaukee,- done between 1944 and 1953,
there were six cases of ulcer complicating
pregnancy among almost 150 000 deliveries,
with one fatality from massive hemorrhage.
Among the 17 deaths due to hemorrhage or
perforation from peptic ulcer during
pregnancy, reviewed by Durst and Klieger,2
10 were from duodenal and 7 from gastric
ulcers; 12 deaths were attributable to per
foration with peritonitis and 5 to hemor
rhage. Only 6 of these 17 patients had a
past history of gastrointestinal symptoms
and the diagnosis of peptic ulcer was con
sidered in only 3.
In their review of the literature, Lindell
and Tera:! were able to discover 14 patients
with perforated peptic ulcer during preg
nancy; in every case the mother died and
in most cases so did the child. They reported
the first case of this condition with surgical
intervention in which both mother and in
fant survived. The patient was a 26-yearold woman, 7 months pregnant, who had
had ulcer symptoms from the age of 14
years. She presented with an acute surgical
abdomen; at laparotomy a perforated pyloric
ulcer partially penetrating the transverse
mesocolon was found; this was sutured in
two layers. The patient went into labour
26 hours after operation and delivered a
healthy infant (weight, 2390 g). Three
months postpartum, the patient had persist
ent ulcer symptoms.
In 1966, Winchester and Bancroft4 re

Vol. 19

ported the second case of survival following
perforation of peptic ulcer in pregnancy.
The patient was a 21-year-old woman, para
1 gravida II, at 34 weeks’ gestation with a
1-day history of epigastric pain of increasing
severity accompanied by bilateral shouldertip pain; radiographs showed free air under
the diaphragm; an anterior duodenal ulcer
was closed with an omental patch. Three
weeks after operation, the patient went into
labour and delivered a normal infant. Baird5
reported maternal survival after closure of a
perforated ulcer at 15 weeks’ gestation; the
infant delivered at 37 weeks had jejunal
atresia; the long-term survival of this infant
was not documented.
Dilts, Coopersmith and Sweitzer6 re
ported the fourth case of maternal survival
following perforated peptic ulcer, but the
fetus died. The patient presented in the 3rd
trimester with shock, hematemesis and a 2week history of heartburn treated with anta
cids. The patient suffered a cardiac arrest
from which she was resuscitated; at opera
tion, a bleeding and perforating posterior
wall prepyloric ulcer was found penetrating
into the transverse mesocolon. A 50% gas
trectomy was performed. Two days after
the operation, the patient went into labour
and delivered a macerated fetus.
Honiotes, Clark and Cavanagh7 in 1970
reported another case with maternal sur
vival; again, the fetus died. The patient was
a 34-year-old woman, para 2 gravida IV,
with a 1-week history of abdominal pain,
nausea and vomiting. Three days before ad
mission she experienced a sudden exacer
bation of epigastric pain which became gen
eralized; she presented with hypotension
and dehydration, having delivered a 450-g
fetus at home. There had been no previous
ulcer symptoms and the patient was on no
drugs. A perforated lesser curve gastric
ulcer found at laparotomy was closed.
Conclusion
Peptic ulcer disease in pregnancy is rare.
The diagnosis may be difficult because com
plaints of dyspepsia compatible with peptic
ulcer symptoms are common in a normal
pregnancy, and there is reluctance to take
radiographs during pregnancy; also, ulcer
symptoms usually remit during pregnancy.
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There must be prompt operative treat
ment as soon as the diagnosis of perforated
peptic ulcer is made. We agree with Lindell
and Tera8 that “the risk of abortion or pre
mature birth is completely secondary to that
of peritonitis”.
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AORTOCORONARY BYPASS MADE POSSIBLE BY
CORONARY ENDARTERECTOMY*
T E THEMAN, MD, G. L. ST01K, MD, A. G. DE LA ROCHA, MD, J. GUNSTENSEN,
MB, ChB, FRCS(Edin), FRCS[C], A. S. TRIMBLE, MD, FRCS[C], FACS and
H. E. ALDRIDGE, MB, BS, FRCPIC]
Thirty bypass grafts to coronary arteries were
made possible by manual core endarterectomy.
The overall patency rate of the grafts was 5 7 % ,
which is less than the patency rate of bypass
grafts to nonendarterectomized vessels (75 to
80%). In the perioperative period and during
follow-up to 29 months there was no increase
in mortality or morbidity even when the endarterectomized vessel subsequently became oc
cluded. These results represent early technical
experience. Routine anticoagulant therapy in the
postoperative period, to prevent early occlusion,
was not used. The results of this and other
studies suggest that coronary endarterectomy
with bypass grafting is a useful procedure in
situations where the coronary artery is so severe
ly obstructed that standard saphenous vein by
pass grafting cannot be performed; the procedure
is superior to coronary endarterectomy alone.
Trente pontages des arteres coronaires ont ete
rendus possibles grace a une endarterectomie
manuelle. Le taux de fonctionnement des greffes
a ete de 57%, ce qui est inferieur au taux de
fonctionnement des pontages sur des vaisseaux
n’ayant pas subit d'endarterectomie (75 a 80% ).

*From the cardiovascular unit and department of
cardiovascular surgery, Toronto General Hospital,
Toronto, ON.
Reprint requests to: Dr. H. E. Aldridge, Cardio
vascular unit, 101 College St., Toronto, ON M5G
1L7.

On n’a constate aucune augmentation de la
mortalite ou de la morbidity dans la periode
peroperatoire et pendant une periode de post
observation de 29 mois, meme lorsque les vais
seaux endarterectomises se sont obstrues. C es
resultats sont ceux d'une experience technique
preliminaire. On n'a pas utilise d'anticoagulant
dans la periode post-operatoire pour prevenir
une occlusion precoce. Les resultats de cette
etude et d'autres essais indiquent que I'endarterectomie coronarienne avec pontage est une
intervention utile dans les cas ou I'artere coronaire est tellement obstruee que le pontage regulier, a I'aide de la saphene, ne peut etre
effectue; cette operation est superieure a I'endarterectomie coronarienne seule.

Satisfactory anastomosis during aorto
coronary saphenous vein bypass grafting
can be performed providing that the mini
mum diameter of the artery is at least 1.5
mm. Occasionally, at operation, obstruc
tion of a coronary artery proves to be more
severe than the preoperative selective coro
nary arteriograms suggest; then endarterec
tomy may permit bypass grafting and pre
servation of the already opened coronary
artery.
The purpose of this paper is to describe
our experience with coronary endarterec
tomy and bypass grafting in 28 patients.
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P atients and M ethods

Between August 1, 1971 and July 31,
1974, 28 patients underwent aortocoronary
reversed-saphenous-vein bypass grafting in
combination with manual core endarterec
tomy. All patients had symptoms of coro
nary artery disease, and selective cinecoronary arteriography had disclosed coronary
artery stenosis of 75% or more. Ventricu
lar function was assessed by ventriculo
graphy.
At this institution elective endarterectomy
was seldom performed. The commonest in
dication for coronary artery endarterectomy
was that the surgeon encountered a vessel
unsuitable for standard saphenous vein by
pass grafting. Manual core endarterectomy,
which has been well described elsewhere,1:!
permits aortocoronary bypass to be per
formed on such vessels.
Endarterectomy with aortocoronary by
pass was performed on 30 coronary arteries
(right coronary artery [RCA], 28; left
anterior descending [LAD], 2). In 6 of the
28 patients, endarterectomy and bypass to
the RCA was the only surgical proce
dure; in 16 patients the LAD coronary
artery was bypassed in addition to en
darterectomy of the RCA; and in 6 pa
tients various combinations of aortocoronary
artery bypass endarterectomy and internal
mammary artery implantation were per
formed. A Bentley bubble oxygenator and
moderate hemodilution provided normothermic extracorporeal circulation. Hypo
thermia was added if multiple grafts and
multiple anoxic periods were required. In
duced ventricular fibrillation was generally
used to provide a “quiet” field. Antico
agulant drugs were not administered after
operation.
Cardiac catheterization was repeated
from 2 weeks to 29 months (average, 8 mo)
after operation to assess the patency of the
bypass grafts and distal endarterectomized
vessels. To avoid estimating “temporary”
myocardial depression due to recent sur
gery, preoperative and postoperative left
ventriculograms were compared only for
catheterization studies performed more than
3 months after operation; there were 13
patients with suitable ventriculograms for
comparison. End-systolic and end-diastolic
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frames were projected, and outlines were
drawn by hand and analyzed for wall mo
tion.
R esults

Seventeen bypass grafts to 30 endarter
ectomized arteries were patent (overall
patency, 57% ): both bypasses to the LAD
artery were open, as were 15 of the 28 to
the RCA, compared with 14 patent bypass
grafts to 18 nonendarterectomized arteries
(patency rate, 78%).
Of the 30 endarterectomized vessels, 14
supplied areas of the myocardium that had
sustained a preoperative infarction. The
graft patency rate in these vessels (7 of 14,
50% ) was not significantly different from
vessels supplying noninfarcted myocardium
(10 of 16, 62.5% ). There was no correla
tion between the patency of the endarterec
tomized vessel and of other bypassed ves
sels.
Three patients died in the perioperative
period. Autopsy was performed on each.
The first patient died of an anteroseptal
myocardial infarction and pulmonary em
bolism on the 37th postoperative day after
right coronary endarterectomy and vein by
pass grafting with bypass grafting of the
LAD artery. Both vein bypass grafts were
occluded. The second patient died on the
1st day after left ventricular aneurysmec
tomy and right coronary endarterectomy
with vein bypass graft. Death was ascribed
to patchy subendocardial ischemia of the
anteroseptal wall. The vein bypass graft was
patent, although fresh thrombus was dis
covered in the distal endarterectomized ves
sel. The third patient died of cerebral in
farction complicated by pulmonary throm
boembolism 2 months after right coronary
endarterectomy with bypass to right and
left anterior descending arteries. Both by
passes were patent.
Perioperative infarction of the anterior
wall occurred in one patient who had un
dergone right coronary endarterectomy with
vein bypass grafting, LAD bypass grafting
and left internal mammary artery implanta
tion. Cardiac catheterization 27 months
after operation revealed occlusion of the en
darterectomized vessel and its bypass graft
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but patency of both the LAD bypass grafts
and the left mammary artery implant.
Of the 13 patients who fulfilled the
criteria for comparison of preoperative and
postoperative ventricular function, no sub
stantial change was noted in left ventricular
wall motion in the distribution of the endarterectomized coronary artery, regardless of
the patency of the graft.
Complete symptomatic relief was ob
tained in 17 (74% ) of 23 patients follow
ing operation; 1 patient was improved. In
five patients angina recurred; two patients
were lost to long-term follow-up. Among
those who were asymptomatic the patency
rate of coronary artery bypasses to endarterectomized vessels was 13 of 17 (76% )
and among those with recurrent angina, all
grafts to the endarterectomized vessels were
occluded.
D iscussion

Manual core endarterectomy permits
aortocoronary bypass grafting to a coronary
artery that is found at operation to be more
severely obstructed than the preoperative
coronary arteriograms suggested. We ob
served a 57% patency rate after 2 weeks to
24 months. This is lower than the patency
rate of bypass grafts to nonendarterectomized vessels. Although the sample is tao
small to allow statistical analysis it is note
worthy that all the symptomatic patients had
occluded grafts. No definite conclusion can
be drawn from this data since nonendarterectomized vessels were also bypassed and
left internal mammary implants were also
performed.
When the bypass to the endarterectomized
vessel became occluded, there was no evi
dence of deterioration of left ventricular wall
motion to the area supplied by that distri
bution, nor were the grafts to the nonendarterectomized vessels jeopardized. This
observation raises the desirability of elective
endarterectomy and bypass grafting, per
mitting the anastomoses to be placed more
proximally in order to maximize the run
off. i-s
Our favourable opinion of the results of
bypass grafting with coronary endarterec
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tomy is shared by others.18 The results of
such a procedure appear to be superior to
coronary endarterectomy alone.'-'5- 10
It is conceivable that graft patency could
be enhanced by postoperative anticoagulant
therapy, which was not used in our series.
In more severe distal occlusive disease
there is a greater probability of changes to
the ventricular myocardium in the distribu
tion of that vessel and it is questionable
whether restoration of blood flow to the
artery actually increases blood flow to the
myocardium. Myocardial imaging may pro
vide an answer to this question.
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SURGICAL EDUCATION
AND
SELF-ASSESSMENT
SESAP

II

SESAP II, in its three assessment books, provides
the surgeon with a means of self-assessment —
an adjunct to the educational element contained in
the SESAP Syllabus.
SESAP II comprises 750 multiple-choice items,
emphasizing information that has become available
during the past 10 years and thought to be of some
value, direct or peripheral, to the surgeon's daily
practice. The syllabus that accompanies SESAP II
serves as a comprehensive high-quality aid to con
tinuing surgical education. It is arranged in such a
way that it can serve as a completely self-con
tained self-assessment and self-educational program.
An attractively bound 500-page volume, it reflects
the advances of quality bookmaking and printing,
and is an up-to-date text on surgical science and
practice. The syllabus contains all the 750 items in
the assessment packets, and all of the colour and
black-and-white illustrations. For each item there is
a detailed critique — an authoritative analysis of
the preferred response and, with few exceptions,
each critique is accompanied by one or more refer
ences, either to the current literature or the best
source of information available for the subject
under discussion.
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For information, write to:

AMERICAN COLLEGE OF SURGEONS
55 East Erie Street
Chicago, Illinois 60611

"N

SESAP III is expected to be available
in 1979

HOWTO
PROTECT AND INSPECT
A DRAINING WOUND
AND NEVER
TOUCH WET GAUZE
Finally there's a better alternative to absorbent
dressings, one that offers you more convenience
and the patient greater protection than gauze. It
brings together a sterile Karaya Blanket that pro
tects skin from wound drainage...a transparent
Collector that confines fluid discharge and odor,
and an Access Cap which can be removed from the
Collector to advance the drain tube or treat the
wound. No more need for time-consuming and
traumatic dressing changes, so post-operative care
will be simpler and generally less expensive. Sup
plied ste rile fo r quick application in surgery,
recovery, ICU, or patient's room. Write for complete
information.
D R A IN IN G -W O U N D M A N A G E M E N T S Y S T E M

HOLLISTER®
HOLLISTER LIMITED, 322 CONSUMERS RD„ WILLOWDALE, ONT. M2J 1P8
COPYRIGHT 1976, HOLLISTER INCORPORATED, ALL RIGHTS RESERVEO

CRITIQUE OF ITEM 523 (SESAP II)
All the conditions listed may produce a
localized peritonitis in the right lower quad
rant of the abdomen, but if these symptoms
occur suddenly in a woman of childbearing
age who has a normal temperature and who
also exhibits signs of hypovolemia, the diag
nosis most strongly suggested would be
ruptured ectopic pregnancy (C).
Acute appendicitis is usually more insidi
ous in onset and is often associated with a
slightly elevated temperature. Acute pyelo
nephritis and acute salpingitis are febrile ill
nesses and are not usually associated with
hypovolemia. A perforated ulcer ordinarily
produces signs of a more generalized peri
tonitis.
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R U PTURE TRA U M A TIQ U E IN U SITEE DE L ’A O R TE TH O R A C IQ U E
AVEC DESINSERTION DE L’A R T E R E SOUS-CLAVIERE GAU CH E*
A. VERDANT, MD, FRCS[C], C. MERCIER, MD, R. COSSETTE, MD, FRCS[C],
L, DONTIGNY, MD, FRCS[C], A. PAGE, MD, FRCS[C] et
L. C. PELLETIER, MD, FRCS[C]
Parmi les nombreux cas de rupture aortique qui
arrivent chaque annee en choc irreversible a
I'Hopital du Sacre-Coeur de Montreal, nous
avons reussi a en sauver six durant I'annee
derniere Centre le 1er octobre, 1974 et le 30
septembre, 1975).
De ce nombre, nous rapportons une lesion
tres inusitee, une section complete de la crosse
aortique entre la carotide et la sous-claviere
gauches avec retraction des deux extremites
aortiques et desinsertion associee de la sousclaviere gauche.
La reparation, necessitant un clampage de
tous les vaisseaux de la base, a ete pratiquee
sans circulation extracorporelle. La derivation
temporaire a consiste au montage suivant: une
canule dans I'aorte ascendante et I'autre dans
I'aorte descendante reunies par un tube de
chlorure de polyvinyl de 3/s pouce (94 mm). Sur
ce tube un connecteur a double branche est
adapte permettant de connecter deux tubes de
perfusion coronarienne, I'un a une canule no 14
destinee au tronc brachiocephalique arteriel,
I'autre a une canule no 12 destinee a la carotide
gauche.
L'aorte ascendante, descendante et les deux
carotides etant clampees, nous pouvons ainsi
retablir la continuity aortique avec un Dacron
tubulaire 19 mm sur lequel est anastomose un
Dacron de 10 mm en termino-lateral permettant
de reinsurer la sous-claviere gauche.

Line excellente perfusion des vaisseaux de la
base et de la partie distale du corps a ete assuree sans complication, grace a ce systeme
rapide de derivation sans aucune anastomose.
Le coeur n'a montre aucun signe de fatigue ni
de distension au cours de clampage aortique.
Of the many cases of traumatic rupture of the
aorta diagnosed each year at I'Hopital du SacreCoeur, Montreal, most patients are already in
irreversible shock when seen. However, during
the period Oct. 1, 1974 to Sept. 30, 1975, prompt
surgical treatment saved six patients. One

*Service de chirurgie cardio-vasculaire et thoracique, departement de chirurgie, Hopital du SacreCoeur, Montreal, et departement de chirurgie,
Universite de Montreal.
Les demandes de tires-a-part doivent etre adressees au: Dr. Alain Verdant, Service de chirurgie
cardio-vasculaire et thoracique, Hopital du SacreCoeur, 5400 ouest, boulevard Gouin, Montreal,
PQ H4J 1C5.

of these six patients had a complete trans
section of the aortic arch between the left
carotid and left subclavian arteries with avulsion
and slight retraction of the left subclavian
artery. Repair of the aortic arch and left sub
clavian artery was accomplished without extra
corporeal circulation. A sutureless temporary
bypass shunt was created by (a) cannulating the
ascending and descending aorta, the cannulas
being secured with purse-string sutures and
joined by a 3/s-inch (94-mm) polyvinyl chloride
(PVC) tube connected to a "double T” adapter,
and (b) joining two small PVC tubes from the
adapter with two straight cannulas, a no. 14
being inserted into the innominate artery and a
no. 12 being inserted into the left carotid artery.
With this temporary bypass created, the as
cending and descending aorta and aortic arch
vessels were all clamped. Aortic continuity was
re-established with a tubular Dacron graft (dia
meter, 19 mm) to which was anastomosed a
side-arm of knitted Dacron (diameter, 10 mm) to
repair the left subclavian artery. Throughout the
temporary perfusion the brain, spinal cord and
all abdominal viscera were well protected. No
sign of ventricular distension was detected.
This report is the first in which complete
transsection of the aortic arch has been man
aged by a sutureless bypass shunt allowing
perfusion of all aortic arch vessels without
extracorporeal circulation.

L ’H opital du Sacre-Coeur regoit depuis
quelques annees un nombre croissant de
polytraumatises majeurs. De ce nombre,
chaque annee au moins 10 a 20 cas de rup
ture traumatique de I’aorte thoracique viennent echouer a la salle d’urgence, la plupart
dans une condition clinique irreversible a
l’arrivee. Durant les derniers 12 mois (du
ler octobre 1974 au 30 septembre, 1975)
nous avons opere six cas aigus de cette
pathologie dramatique. Nous detaillons l’un
d’eux.
P resentation C linique
En aout 1975, une jeune fille de 19 ans
subit un violent accident de circulation et est
conduite a I’Hopital de Rouyn-Noranda. Le
praticien de la salle d’urgence realise rapidement la gravite de la situation et la malade
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nous est immediatement envoyee avec le dia
gnostic probable de rupture aortique.
A l’arrivee, soit de 8 a 10 heures apres l’accident, nous notons les elements cliniques suivants: une detresse respiratoire extreme avec
volet thoracique droit important malgre une
intubation endotracheale pratiquee avant le
trajet en ambulance; une cyanose des levres et
une paleur de la peau; les signes vitaux sont
les suivants: le pouls est a 140/min, la pression
arterielle a 130/80 mm Hg avec des pouls femoraux bien frappes; et les premiers gaz sanguins faits a la salle d’urgence sont tres perturbes dont une Po2 a 38 mm Hg.
A la radiographie pulmonaire, nous notons
les elements suivants (Fig. 1): un hemothorax
droit dont le drainage immediat ramene 200 ml
de sang; un elargissement mediastinal tres im
portant; une perte de nettete du bouton aorti
que; un elargissement marque de l’ombre paraaortique le long de l’aorte thoracique descendante; et une deviation de la trachee vers
la droite.
La stabilisation de la fonction cardiorespiratoire necessite l’emploi d’un respirateur volumetrique et, durant les preparatifs pour une
aortographie d’urgence, un syndrome de pseu
do-coarctation apparait soudainement. La
pression arterielle des membres superieurs
passe de 130/80 a 180/100 mm Hg. Les pouls

La lesion est approchee, comme a l’habituelle, par thoracotomie gauche. Un hemopericarde est evacue par ouverture large du pericarde. Un hematome periaortique s’etendant
de la reflexion pericardique sur la crosse jusqu’au diaphragme tout le long de l’aorte tho
racique descendante est note.
Avant d’entreprendre toute dissection, nous
installons notre systeme usuel de derivation
temporaire aortique: deux canules aortiques
no 24 droites, l’une au niveau de l’aorte ascendante et l’autre sur l’aorte descendante
sont ancrees a l’aide de deux points en bourse
medio-adventitiels. Ces deux canules sont
connectees a un tube de chlorure de polyvinyl
(CPV) % pouce (94 mm) et amorcees avec du

Fig. 1.—Hemomediastin, hemothorax droit. Exageration de l’ombre para-aortique.

Fig. 2.—Faux anevrisme crosse aortique. Decollement intimal mal limite.

radiaux restent symetriques. Les pouls femoraux deviennent tres faibles. La malade se
plaint soudainement d’une lourdeur inter-scapulaire qui est difficilement dissociable de la
douleur due a ses nombreuses fractures de
cotes. Le diagnostic clinique se dessine clairement.
L’aortographie confirme la rupture aortique
(Fig. 2): presence d’un faux anevrisme sous
la concavite de la crosse aortique proximal a
la sous-claviere gauche et soulevement intimal
mal delimite.
Technique
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serum heparinise (1000 unites). L’aorte est
ensuite clampee entre la carotide gauche et
la sous-claviere gauche proximalement, le
clamp distal etant sur l’aorte thoracique descendante.
Une aortotomie est pratiquee en regard de
la sous-claviere gauche et prolongee proxima
lement a celle-ci. On constate une section com
plete de la crosse avec retraction d’au moins
1 a 2 cm entre la carotide et la sous-claviere
gauches et desinsertion de cette derniere de
l’aorte (Fig. 3).
II devient evident qu’un clampage complet
de l’aorte ascendante, descendante et des deux
carotides s’impose. Pour assurer l’irrigation
des deux carotides nous adoptons sur notre
derivation aorto-aortique deja en place un
connecteur en double T metallique. A celui-ci
deux tubes de CPV a perfusion coronarienne
sont connectes a deux canules, l’une no 14 et
l’autre no 12, la plus grosse etant destinee a
l’artere innominee, l’autre a la carotide gauche
(Figs. 4 et 5).
Ce systeme de perfusion des vaisseaux de la
base nous permet de reparer la crosse aortique par intercalation en bout a bout d’une
Fig. 4.—Photographie de la derivation em
ployee: deux canules aortiques, deux canules carotidiennes, le tout reuni par tubes de chlorure de
polyvinyl.

Fig. 3.—Schema de la rupture de la crosse avec
arrachement de la sous-claviere gauche. Repara
tion aortique et sous-claviere gauche par inter
position de Dacron.

Fig. 5.—Schema de l’insertion de la derivation
temporaire utilisee sur la crosse et les vaisseaux
de base.

438

THE CANADIAN JOURNAL OF SURGERY

greffe tubulaire de Dacron. La sous-claviere
gauche est reanastomosee sur celle-ci par l’intermediaire aussi d’une greffe laterale en
Dacron (Fig. 3).
Plus de 12 mois apres l’intervention la jeune
fille reste completement asymptomatique, temoignant de l’efficacite de ce systeme de per
fusion.
D is c u s s io n

L ’interet de la presentation se situe dans
le fait que 95% des lesions traumatiques de
1’aorte thoracique etant distales a la sousclaviere gauche, il est extremement rare de
voir une section de la crosse proprement
dite et en plus associee a une desinsertion
de la sous-claviere gauche.1- 2
En 1973, Symbas et collegues3 rapporte,
sur 204 ruptures aortiques operees et rapportees dans la litterature anglaise, trois cas
seulement de transsection au niveau de la
crosse dont une seulement traitee en phase
aigue, ce qui temoigne de la rarete de la
lesion. La plupart des lesions ont par ailleurs ete reparees avec circulation extracorporelle, associee ou non a l’arret circulatoire total sous hypothermie profonde.4
Notre methode tres simplifiee de perfusion
des vaisseaux de la base a l’avantage d’etre
rapide et sure, ne comportant aucune anas
tomose. Elle evite l’emploi de la circulation
extra-corporelle avec les inconvenients qu’on
lui connait chez les polytraumatises. Elle
evite les longues anastomoses temporaires
de Dacron sur les vaisseaux de la base dont
l’aorte ascendante qui est souvent difficile
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d’acces par thoracotomie gauche. Elle nous
a permis une superbe exposition de toute la
crosse aortique et de l’origine des vaisseaux
cerebraux par simple thoracotomie gauche.
Dans ce cas particulier 5000 unites d’heparine systemique furent ajoutees a cause
de l’emploi de l’autotransfuseur et des canules intra-carotidiennes.
C o n c l u s io n

La traumatologie est souvent source d’inconnus et de surprises peroperatoires. La
simplicite des techniques chirurgicales d’urgence est essentielle. Nous avons prouve
cliniquement qu’il est possible de perfuser
toutes les branches cerebrales et viscerales
inferieures sans pompe et sans anastomoses
temporaires de Dacron. Une simple deriva
tion temporaire sans suture est capable d’assurer une bonne decompression du ventricule
gauche et une excellente perfusion distale
en cas de clampage complet de l’aorte as
cendante et descendante.
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MALIGNANT LYMPHOMA OF THE THYROID GLAND*
K. H. SHIN, MD,f J. S. LOTT, MD, DMRT(Eng), FRCP[C],{
W. E. CORBETT, MD, FRCP[C]§ and P. G. GARRETTf
Malignant lymphoma of the thyroid gland is a
rare entity; only 200 cases have been reported
to date since 1960. Four patients with this di
sease presented at the Kingston clinic of the
Ontario Cancer Treatment and Research Founda
tion. Those with localized malignant lymphoma,
particularly the histiocytic types, responded
favourably to resection of as much of the tumour
as possible and subsequent local radiation with
cobalt-60 telecurietherapy (3000 to 4000 rads in
3 to 4 weeks). The results of local radiation alone
after a biopsy in patients with inoperable local
ized disease are encouraging; it is possible, but
not yet established, that some of these patients
are cured. It has been suggested that the tumour
is dependent on thyroid-stimulating hormone but
conclusive evidence is not yet available.
Le lymphome malin de la thyroi'de est une
affection rare; depuis 1960, seulement 200 cas
ont ete signales. Quatre patients porteurs de
cette maladie ont ete vus a la Clinique de
Kingston de la Fondation de I'Ontario pour la
Recherche et le Traitement du Cancer. Les
malades ayant un lymphome malin localise, particulierement du type histiocytaire, ont reagi
favorablement a la resection aussi complete
que possible de la tumeur et a I'exposition subsequente a une telecurietherapie localisee au
cobalt-60 (3000 a 4000 rads repartis sur 3 a 4
semaines). Les resultats de I’irradiation localisee
seule apres biopsie chez les patients porteurs
d'une tumeur inoperable, sont encourageants; il
est possible, bien que ceci ne soit pas encore
etabli, que quelques-uns de ces patients soient
gueris. II a ete propose que cette tumeur puisset-etre sous la dependance de I'hormone thyreostimulante mais la preuve formelle n'en a pas
encore ete faite.

*From the departments of therapeutic radiology
and pathology, Queen’s University, Kingston, and
the Ontario Cancer Treatment and Research
Foundation, Kingston clinic, Kingston, ON.
tRadiotherapist, Ontario Cancer Treatment and
Research Foundation; lecturer, Kingston clinic;
Queen’s University, Kingston.
{Director, Ontario Cancer Treatment and Research
Foundation, Kingston clinic; professor and
head, department of therapeutic radiology, Queen’s
University.
§Pathologist, associate professor, department of
pathology, Queen’s University.
HMedical student, Queen’s University.
Reprint requests to: Dr. K. H. Shin, Radiother
apist, Ontario Cancer Treatment and Research
Foundation, Kingston Clinic, King St. W, King
ston. ON K7L 2V7.

P rim ary malignant lymphoma of the thyroid
gland is a rare entity; only 200 cases have
been reported,1’ 2 and study of the records
at the Kingston clinic of the Ontario Can
cer Treatment and Research Foundation has
revealed only four cases since 1960. We
now report these cases and review the liter
ature.
C ase R epo r ts
Case 1. — A 60-year old Caucasian man
was admitted with a swelling in his neck of a
few months’ duration. He complained that he
was easily fatigued, perspired excessively and
felt nauseated. Physical examination revealed
enlargement of both thyroid lobes, considered
to be Hashimoto’s thyroiditis. There were no
other physical abnormalities: in particular
there was no evidence of peripheral lymphadenopathy.
A biopsy of the thyroid revealed complete
replacement of normal thyroid tissue by dense
infiltration of atypical reticulum cells and
histiocytes, with a sparse sprinkling of lym
phocytes. Rare atrophic thyroid follicles were
scattered through the lymphomatous infiltrate
(Fig. 1). The diagnosis was malignant lym-

F>g- 1 - — 1Case 1—malignant lymphoma, histio
cytic type, diffuse. There is complete replacement
of normal thyroid tissue by dense infiltration of
atypical reticulum cells and histiocytes, with
sprinkling of lymphocytes (hematoxylin and eosin,
reduced by 10% from x 400).
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Fig. 2.—Case 2—malignant lymphoma, histio
cytic type, diffuse. Thyroid tissue is replaced by
concentration of histiocytes and round or oval
vesicular nuclei and one or two distant nucleoli.
Note frequent mitotic figures (hematoxylin and
eosin, reduced by 10% from x 400).
phoma (histiocytic type, diffuse). Radiographs
showed a mass in the neck extending substernally with some displacement of the
trachea to the right. Results of the staging
investigations, including lymphangiogram, gas
trointestinal series, barium enema, bone mar
row examination, liver function tests, liver
scan, and skeletal survey were all within nor
mal limits.
The patient was treated with radiotherapy
(4000 rads in 4 weeks, 19 treatments) to the
thyroid and regional area using cobalt-60
(tiftCo) telecurietherapy. Eighteen months after
completion of radiotherapy, the patient is well
with no evidence of disease and is receiving
maintenance therapy of levothyroxine (0.1
mg tid).
Case 2. — An 83-year-old Caucasian woman
had been treated for hypothyroidism for a
number of years. Eventually she was treated
with desiccated thyroid with symptomatic con
trol. Two years later she noticed an increase
in the size of her goitre and the sensation of
a lump in her throat, exertional dyspnea, ortho
pnea and dysphagia, with some pain between
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the shoulder blades. Physical examination re
vealed a diffusely enlarged thyroid gland, but
no other abnormalities; in particular no peri
pheral lymphadenopathy was noted.
Radiographs revealed a mass in the neck
extending substernally with some displacement
of the trachea to the right. Barium enema and
gastrointestinal series were negative. Partial
thyroidectomy was performed. Histologic sec
tions showed concentrated replacement of
thyroid tissue by histiocytes with round or
oval vesicular nuclei and one or two distinct
nucleoli. Mitotic figures were frequent. Ad
jacent areas of thyroid tissue showed extensive
chronic thyroiditis consistent with Hashimoto’s disease, characterized by marked lym
phocytic infiltration, numerous reactive ger
minal follicles and scattered residual thyroid
follicles showing Hiirthle-cell change. No
normal thyroid tissue was identified. The his
tologic diagnosis was malignant lymphoma
(histiocytic type, diffuse), arising in a thyroid
gland previously involved by Hashimoto’s
disease (Fig. 2).
Postoperative 60Co radiotherapy was given
(4000 rads in 3 weeks, 15 treatments) to the
neck and mediastinum. Thirteen months after
completion of radiotherapy, the patient is well
with no evidence of disease; she is receiving
maintenance therapy of levothyroxine (0.1 mg
bid).
Case 3. — An 88-year-old Caucasian woman
had hoarseness and slight difficulty in respira
tion with stridor for 3 weeks. Examination
revealed an enlarged thyroid gland with a firm,
fixed mass involving the isthmus and the left
lobe, with paralysis of the left vocal cord.
The patient underwent a biopsy and partial
thyroidectomy. Exploration of the neck re
vealed a firm diffuse mass in most of the left
lobe, extending across to the medial aspect of
the right lobe and infiltrating the upper three
tracheal rings. Histologic sections showed al
most complete replacement of thyroid tissue
by malignant lymphoma, composed of his
tiocytes with round or polygonal cytoplasmic
outlines and oval vesicular nuclei containing
one or two small, but distinct, nucleoli. Mitotic
activity was moderate. The few residual areas
of thyroid tissue that were unaffected showed
non-specific chronic thyroiditis characterized
by patchy lymphocytic infiltration, scattered
thyroid follicles exhibiting Hiirthle-cell change
and moderate stromal fibrosis. The diagnosis
was malignant lymphoma (histiocytic type,
diffuse) (Fig. 3).
Postoperatively the patient received 60Co
telecurietherapy to the tumour bed and supe
rior mediastinum (3000 rads in 3 weeks, 15
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Fig. 3.—Case 3—malignant lymphoma, histio
cytic type, diffuse. Thyroid tissue is completely
replaced by histiocytes with round and polygonal
cytoplasmic outlines and oval vesicular nuclei
containing one or two small, but distinct, nucleoli
(hematoxylin and eosin, reduced by 10% from
x 400).

Fig. 4.—Case 4—malignant lymphoma, lym
phocytic type, well-differentiated, diffuse. There is
dense infiltration and replacement of normal thy
roid parenchyma by small mature lymphocytes,
but no evidence of reactive germinal follicles or
suggestion of nodular growth pattern (hematoxylin
and eosin, reduced by 10% from x 400).

treatments). The patient died from arterioscle
rotic disease and heart failure, 7 years after
completion of radiotherapy. During this time
she remained well without any evidence of
malignant lymphoma. An autopsy was not
performed.

lymphocytes with no evidence of reactive ger
minal follicles and no suggestion of a nodular
growth pattern. The features were consistent
with malignant lymphoma (well-differentiated
lymphocytic type with a diffuse growth pat
tern) (Fig. 4).
The patient received postoperative radio
therapy (1700 rads in 1 week, five treatments)
to the neck at 250 fcV, followed by 60Co
telecurietherapy (3300 rads in 3 weeks, 15
treatments).
The patient’s condition improved but she
died 3 months after completion of radiother
apy. Autopsy revealed no residual disease in
the thyroid but metastases to mediastinal
lymph nodes, para-aortic lymph nodes and
liver.

Case 4. — A 78-year-old Caucasian woman
was admitted with a 50-year history of goitre.
For 3 to 4 weeks before admission her goitre
had increased in size producing severe dyspnea,
which had progressed to the point where she
was moribund.
Examination revealed a large, lobulated,
firm thyroid gland (the right lobe more prom
inent than the left), which extended up to the
hyoid bone and down to the substernal space.
No peripheral lymphadenopathy or hepatosplenomegaly was noted. Peripheral blood
counts were normal.
Severe tracheal compression necessitated
emergency tracheostomy. Biopsy of the thyroid
revealed dense infiltration and replacement of
normal thyroid parenchyma by small mature

D iscussion

Malignant lymphoma is a rare condition
that typically affects elderly women. Our
experience is consistent with that of the
Mayo Clinic,3 where, for this disease, the

1
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female:male ratio was 3:1 and the average
age was 60 years.
We found that the clinical features were
a rapidly growing thyroid mass and respira
tory difficulty; hoarseness, nausea and dys
phagia were other presenting features. Ra
diographs showed direct extension to the
mediastinum in three patients. None had
palpable lymph nodes in the neck at pre
sentation.
Four important factors influence the
prognosis of malignant lymphoma of the
thyroid gland: extrathyroid involvement,3’ 4
histologic features, Hashimoto’s disease and
treatment.
Extrathyroid Involvement
Localization of the tumour within the
thyroid or direct extension to the superior
mediastinum only, without any other extra
thyroid involvement, indicates a more
favourable prognosis. In our series, two of
the three patients who had only local
tumour were alive without any evidence of
tumour 18 months (case 1) and 13 months
(case 2) after completion of radiotherapy;
the third patient lived for 7 years and was
free of tumour at the time of death. The pa
tient with lymphocytic lymphoma (case 4)
died of disseminated disease (mediastinal and
para-aortic lymph nodes and liver) 10
months after the onset of symptoms.
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disease of the thyroid gland have been
recorded.6 Histiocytic lymphoma has been
stated to have a more favourable prognosis
than primary lymphocytic lymphoma of the
thyroid gland,7 and apparent improvement
in the results of treatment since 1950 may
be due to a proportional increase of histio
cytic lymphoma compared with lymphocytic
lymphoma.8 Three of our four patients had
histiocytic lymphoma and the other had
well-differentiated lymphocytic lymphoma.
Hashimoto’s Thyroiditis
The prognostic value of Hashimoto’s thy
roiditis is controversial. In our patient (case
3) it was difficult to determine whether the
Hashimoto’s thyroiditis preceded or occurred
after the development of malignant lym
phoma. Crile8 and Woolner and associates3
suggested that the presence of Hashimoto’s
thyroiditis may give a favourable prognosis.
T reatment

It is initially important to obtain some
tumour tissue so that the diagnosis may be
established. In obviously inoperable cases a
biopsy is the only feasible procedure; in
other cases resection of an entire lobe is
practical.
Surgical treatment is guided by the prin
ciple that as much of the tumour be resected
as possible; subsequently irradiation is re
commended. In cases of acute respiratory
Histologic Features
distress caused by severe compression of
Histologically it is difficult to distinguish the trachea, tracheostomy may be required
malignant lymphoma from diffuse small as an emergency procedure. Radiotherapy
cell carcinoma of the thyroid gland. A complements surgical treatment. In patients
quick-frozen section may be helpful but usu whose condition is considered inoperable
ally is unsatisfactory. Multiple, permanent and in whom there is locally advanced di
histologic sections are necessary to make a sease (extension beyond the thyroid gland)
definitive diagnosis. For each of our cases the results of local radiation alone are en
we studied multiple histologic sections in an couraging. In our series, complete disappear
attempt to detect neoplastic epithelial ele ance of local tumour was seen with a tumour
ments and none were identified (criterion of dose of 3000 to 4000 rads in 3 to 4 weeks
Meissner and Phillips5 for malignant lym in three patients. In the fourth, at autopsy,
there was no evidence of tumour in the
phoma).
The most common malignant lymphoma treated region. Crile8 reported good results
of the thyroid is the histiocytic, diffuse type in patients receiving maintenance doses of
(reticulum-cell sarcoma).5’ 0 Poorly dif levothyroxine. Two of our patients were
ferentiated lymphocytic lymphoma (lympho treated similarly. The possibility that the
blastic lymphosarcoma) is less common and tumour is dependent on thyroid-stimulating
well-differentiated lymphocytic lymphoma hormone has been raised, but conclusive
(lymphocytic lymphosarcoma) is rare. 5’ 0 evidence is not yet available.8
Disseminated malignant lymphoma of the
No convincing cases of primary Hodgkin’s

446

THE CANADIAN JOURNAL OP SURGERY

thyroid gland should be treated in the same
way as other malignant lymphomas.
Although Woolner and colleagues:i re
ported a 44% 5-year survival rate for pa
tients with malignant lymphoma of the
thyroid gland, it is difficult to be dogmatic
due to the rarity of the disease; a longer
period of observation is necessary.
We are indebted to Dr. G. F. Kipkie, depart
ment of pathology, Queen’s University, for critical
review of the manuscript, to the medical records
department and to Ms. Nancy Wainman for typ
ing the manuscript.
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WHO WAS HERMANN BOERHAAVE?
In another issue of the Journal (19: 226, 1976)
we described a recent paper on Boerhaave’s syn
drome — spontaneous esophageal rupture. Who
was Boerhaave?
The British Medical Journal (4: 820, 1968)
published a six-page tribute to Boerhaave on the
tricentennial of his birth. They referred to this
genius as "The Dutch Hippocrates”. He was a
renaissance man — a man of many interests.
Hermann Boerhaave (1668-1738) had originally
intended to follow his father into the ministry.
At the age of 21 he won a gold medal for present
ing an oration against the doctrines of Spinoza
and other “anti-Christian” philosophers. Appar
ently his intent wax misinterpreted; he was ac
cused of being a follower of Spinoza and could
not get a job as a clergyman. He therefore prac
tised medicine in Leyden, taught mathematics as
a means of adding to his income and continued
intensive medical studies and chemical exper
iments.
At the age of 22, Boerhaave graduated with the
equivalent of a PhD in philosophy from the Uni
versity of Leyden; he studied medicine and chem
istry privately, attended some of the dissections
of Anton Nuck and, at the age of 25, without
attending a single formal lecture, wrote a thesis
that was accepted for an MD degree at the Uni
versity of Harderwick.
In 1718 Boerhaave was appointed to the chair
of chemistry at the University of Leyden — in
addition to the chairs of botany and chemistry! As
a professor of botany, he developed a practical

method of warming greenhouses, doubled the
number of plants in the university garden and
in 1720 published a much-enlarged second edition
of his well-received plant catalogue.
In 1724 his students surreptitiously published
notes taken at Boerhaave’s chemistry lectures. This
unauthorized edition was so successful that it was
translated into several languages. In 1732 BoerIraave published a two-volume chemistry textbook,
which was to influence German chemists for
many years.
Boerhaave was a teacher not only of facts and
theories, but also of the spirit and methods of
research. He attracted, inspired and took pride
in students from many countries. One of these,
Albrecht von Haller, an infant prodigy, eventually
participated in some 13 000 scientific papers. Jan
Swammerdam was the greatest of the microdis
sectors until the present century and, recognizing
his genius, Boerhaave purchased the unpublished
manuscripts and arranged, after the author’s death,
for the publication of Jan Swammerdam’s beau
tiful microdissection reproductions.
Wearing his third hat, Boerhaave had a large
private medical consulting practice. He followed
patients carefully at the bedside and taught there;
he created charts and plotted the patient’s condi
tion on individual records. This became the basis
of our present system of hospital recording. His
method of medical teaching (taken up in more
modern times by Osier) was the philosophic basis
for medical schools later established in Edinburgh,
Vienna and Germany.
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H IS T O R Y O F M E D IC IN E
EARLY MEDICINE AND SURGERY IN CALGARY*
M. TUSZEWSKI TROY, MD, BS, FRCS[C], FACS
The medical history of the Calgary area can be
divided into three periods: the early period
before the coming of the North West Mounted
Police in 1874, the middle period from 1875 to
1905, during which Fort Calgary was built and
the first surgeons settled in the West, and the
third period from 1905 to the present.
George Alexander Kennedy was the first sur
geon of the middle period. He encouraged proper
sanitation, fresh air, and avoidance of cold,
damp and dirt. He recommended special treat
ment for various systemic diseases, used chloro
form in October 1880 and was known to have
treated skull fractures, extradural hemorrhages,
prostatic obstruction, postabortion hemorrhage,
ascites and pleural effusion.
Henderson, Brett, Lindsay, Rouleau, Lafferty
and Mackid were the other six pioneer surgeons
of the middle period. Mackid's son Ludwig took
over his father’s practice after studying in
Europe and the United States. When he died
in November 1975 at the age of 93, the last link
with the pioneer surgeons of Calgary was
broken.
L’histoire medicale de la region de Calgary peut
etre divisee en trois periodes: la periode initiate
precedant la venue de la Gendarmerie du NordOuest en 1874, la periode mediane qui s'etend
de 1874 a 1905 et qui vit la construction de Fort
Calgary et I'etablissement des premiers chirurgiens dans I'ouest, et la troisieme periode qui
va de 1905 a nos jours.
George Alexander Kennedy fut le premier
chirurgien de la deuxieme periode. II prena
I'hygiene, Fair frais et le besoin d'eviter le froid,
I’humidite et la malproprete. II recommanda des
traitements speciaux pour diverses maladies
generates, utilisa le chloroforme en 1880 et on
sait qu’il traita des fractures du crane, des
hemorragies extradurales, I'obstruction de la
prostate, I'hemorragie consecutive a I'avortement, I'ascite et I’epanchement pleural.
Henderson, Brett, Lindsay, Rouleau, Lafferty
et Mackid completent la liste des medecins
pionniers de la periode mediane. Le fils du
docteur Mackid, Ludwig, succeda a son pere
apres des etudes en Europe et aux Etats-Unis.
Avec sa mort a I'age de 93 ans en novembre
1975, disparut le dernier lien avec les medecins
pionniers de Calgary.

*Saluting Calgary’s centennial.
Reprint reauests to: Dr. M. T. Troy, 915-49th
Ave. SW, Calgary, AB T2S 1H1.

T h e medical history of Calgary divides con

veniently into three periods. The first, before
the coming of the North West Mounted
Police (NWMP) in 1874, was one of ex
ploration. The doctors who took part in the
various exploratory parties included Wil
liam Todd, an employee of the Hudson’s
Bay Company stationed at Fort Garry, who
is recorded to have travelled as far west as
Calgary; John Richardson, who accom
panied John Franklin on an unsuccessful
voyage up the Mackenzie River, to discover
the northwest passage; and James Hector,
the physician accompanying the Palliser
party. (It was this same James Hector who
was kicked in the head by a horse in one of
the mountain passes, and unwittingly gave
that pass its name.*) The second (middle)
period dates from the building of Fort Cal
gary by the NWMP in 1875 to the forma
tion of the province of Alberta in 1905.
During this time the transcontinental rail
way was built. (It reached Calgary in 1883.)
This was the period of early settlement and
the real beginning of the West as we know
it. The third period includes the interval
from 1905 to the present. In this paper I
shall discuss only the middle period.
A year or two after I first arrived in Cal
gary, I had, as a patient, an old timer (then
in his 90s) who was one of the surviving
settlers in the Calgary area. 1 asked him how
he had found this country when he first ar
rived. He said to me:
Doctor, it isn’t now like it used to be. It is all
hemmed in now. All ploughed up. Fences every
where. When I came, this country was truly open.
In the summer, you could look out over it, and
as far as your eye could see, there was nothing
but shoulder high grass. T ’was like an ocean here,
with the wind sweeping over it, making waves
that marched in row, after row, all the way to
the hills on the horizon. The grass used to smell,
with a pervading sensuous and sweet, heady scent,
like a young woman willing and eager to curl up
in the hay with you, . . . only there were no
women here then!

The area he referred to now is within the
city of Calgary and bears the name of Cres
cent Heights around the foot of 2nd
Street NE.
♦Kicking Horse Pass, Yoho National Park.
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The story began one day in August 1875
when Inspector A. E. Brisebois of the
NWMP brought his detachment of 50
mounted police to a halt; the 1200-m high
foothill then called “The Nose”, and later
renamed Spy Hill, was behind them. It was
from the top of this hill that the Rev. John
McDougall had stood a few years previously
and marvelled at the sight of “more buffalo
than a hundred men could count in a day”.
Before them, beyond the grassy slopes, was
the junction of the Bow and the Elbow
rivers, where Calgary was ultimately built.
Calgary’s first surgeon, George Alexander
Kennedy, wrote detailed reports of his
professional activities. I have been able
to examine two of these reports dated 1879
and 1890, and from these I have been able
to develop a picture of the daily work done
by the surgeons of Calgary 100 years ago.
It is convenient to classify the diseases they
encountered and treated in the way Kennedy
did in his reports to the NWMP commis
sioner.
G e n e r a l D iseases

Under the class heading of general di
seases, Kennedy listed rheumatism, rheu
matic pains and intermittent fever; average
duration of these illnesses was listed as 7
to 13 days.
Treatment was divided into general
measures for the attainment of health, and
specific measures.
General Measures

These included fresh air, avoidance of
cold, damp and dirt, and proper sanitation—
campsites, permanent log cabins and huts
were to be built on slopes, or on river banks,
accessible to light, porous and dry soil and
clear, sparkling, natural water springs. Re
commended food was meat twice a day,
greens, including peas and various forms
of cabbage with each meal, mealy potatoes
and bread.
Specific Measures

These included the judicious use of wellpadded leather splints soaked in hot water.
These were to be molded closely to the con
tours of inflamed joints and supplemented
by the application of soothing poppy seed
fomentations and cupping, near (never on),
inflamed joints. Drugs included colchicum,
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potassium iodide, calomel, and opiates for
pain.
N e r v o u s S y s t e m D iseases

Under the class heading of nervous sys
tem diseases, Kennedy listed neuralgia, lum
bago, odontalgia, cephalgia and gastralgia.
(The gastralgia case was invalided after 24
days of treatment. The others were listed
as cured in 3 to 5 days!) Treatment was
again divided into the general measures in
cluding observance of wholesome sanitary
and dietary principles and the specific or
locally acting remedies including strict re
moval or avoidance of any stimuli that
might precipitate a nervous reaction, and
measures designed to build up resistance.
Bark (i.e., quinine) was used freely. Iron and
various tonics, arsenic (in small doses) and
guaiacol were used. Asafetida with aloetic
purgatives and valerian were used for hys
terical symptoms; sarsaparilla, ammonium
hydrochloride and potassium iodide were
also used. Ammonium nitrate was the reme
dy advised if the illness followed syphilis, or
if skull thickening or dental changes were
suspected sequelae of syphilis. Opium, mor
phine, Hyoscyamus, belladonna, stramonium
and prussic acid were given internally for
pain, and if these were ineffective, electric
galvanism, acupuncture and moxa cauteri
zation were tried.

y

*
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R e s p ir a t o r y D iseases

Respiratory diseases comprised coughs
and colds, sore throat, catarrh and pleurisy.
In 1880 Kennedy treated 124 such cases,
again insisting on healthful surroundings and
good food. Besides these, he used expector
ants, rubefacients and cupping.

Tf

C u t a n e o u s D iseases

Pustular eczema, erisipelas and boils were
included under 'this heading. Of these, the
treatment of erisipelas is of most interest.
The general or constitutional principles al
ready enumerated were observed. Antiphlo
gistic measures included bleeding if the
patient was plethoric or young and strong.
Small doses of mercury were used at night,
together with saline aperients of the car
bonate or citrate of ammonia. These were
preceded in some instances by an initial
strong purge with calomel.

A
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Local measures featured the application
of leeches, the performance of multiple small
skin punctures, cold fomentations and warm
or tepid poppy fomentations. Various poul
tices were used. Pressure by bandages and
cutaneous stimulants had their adherents.
Silver nitrate skin-surface painting was used
to create blistering and a healthy exudate.
A ring of silver nitrate cauterization was
used to limit erisipelas to one area. Finally,
if all else failed, “heroic” measures were
tried. These consisted of multiple skin in
cisions carried deeply through the afflicted
tissues. Three or four such incisions would
be made parallel to each other and extended
or made repeatedly to allow decompression
of the turgid tissues and free drainage of the
infection. Longer incisions (e.g., from the
hip to the ankle) had been tried for such
purposes in the past, but in the middle
period were falling into disrepute. Hemor
rhage was not to be allowed to continue un
abated; it was arrested by pressure.
S urgical D iseases

Surgical cases included minor surgery for
the treatment of sprains, frostbite, ulcers,
contusions, dislocations and fractures, and
the treatment of gunshot wounds. Anesthesia
was coming of age. Chloroform was widely
used. Enough time had passed since its
discovery for its effects, and for some of its
dangers, to be well known. Kennedy used
chloroform in October 1880 while at Fort
Walsh and in the Cyprus Hills district of
Saskatchewan during treatment of an Indian
boy who had been shot once in each leg by
the Sioux. In one leg the ball had entered
above the knee, passed down beside the
knee joint and emerged 7.5 cm below it.
Comminuted fractures of the tibia and fibula
were inflicted along its course. Consider
able time had passed since the shooting; the
wound was badly infected. Kennedy records
giving his patient chloroform and then ex
ploring the course of the wound. He found
that the knee joint was completely diseased
and its tissues so shattered that a mid-thigh
amputation was necessary. Accordingly the
amputation was performed, using, no doubt,
instruments similar to those contained in a
boxed set which is kept in the archives of
the Calgary General Hospital, and which
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Fig. 1.—This beautiful set of instruments is
enclosed in a fitted, satin-lined mahogany case,
measuring approximately 32.5 x 17.5 cm. The
tray is removable. The box contains two amputa
tion saws, two long and several short amputation
knives, an assortment of trocars and cannulas,
several scalpels, a bistoury, several ligature car
riers, trephine, ovum forceps, combination, gradu
ated-size urethral staffS-cannulas, toothed pick
up forceps and two bulldog blood-vessel clamps.

were originally the property of J. E. Macklin
(Fig. 1).
The set included enough instruments to
do amputations, deal with skull fractures,
extradural hemorrhages, relieve prostatic or
urethral bladder obstruction, arrest the he
morrhage of an incomplete abortion, drain
ascites and deal with a pleural effusion.
Seven Calgary surgeons were the leaders
in the field during this period. They were:
George Alexander Kennedy, Arthur Hen
derson, Robert George Brett, Neville Lind
say, E. H. Rouleau, J. D. Lafferty and H. G.
Mackid.
G eorge A lex ander K e n n e d y

It is not known if Inspector Brisebois’
party included a surgeon. However, the first
NWMP-appointed surgeon, stationed in Cal
gary, George Alexander Kennedy (Fig. 2)
was appointed in 1878. He was born in
Dundas, Ontario, on Apr. 16, 1858 and
came from sturdy, highland stock given to
kilts, porridge and Presbyterianism. At the
age of 15, he graduated first in his class, and
enrolled in the faculty of medicine at the
University of Toronto shortly after. He
graduated silver medallist, with the degree
of MB in 1878, but was 1 year under the
legally allowable age to practise medicine.1

452

THE CANADIAN JOURNAL OF SURGERY

Vol. 19

Kennedy became the first surgeon from
the Northwest Territories to give a paper
at a meeting of the Canadian Medical As
sociation in Banff, in 1889. His topic was
the climate of southern Alberta and its rela
tionship to health and disease. With others,
Kennedy toured British Columbia organizing
the Dominion Medical Council. In 1908 he
was appointed to the Senate of the University
of Alberta, and in 1913 was elected to the
General Medical Council of Canada. He
took an active part in the community life of
the West, mainly in Fort McLeod, where he
eventually settled after resigning from the
NWMP, and where he entered private prac
tice. He played polo and golf and was active
in the Masonic Lodge; he was beloved by
the various Indian tribes, including the
Blackfoot, Sarcees, Crees and Assiniboines;
they called him “the first white man”.
Surgeons

Fig. 2.—George Alexander Kennedy.

Kennedy’s journey to the West has been
described by Ritchie.2 The easiest way to
reach the West in those days was by the
American river system. Kennedy came by
the famous sternwheeler “Missouri Queen”,
in the company of other NWMP recruits, to
gether with settlers, traders and entrepre
neurs on their way to Fort Benton, Helena
and Silver City, in what is now the state of
Montana. On the way he struck up a friend
ship with Mark Twain, who was then
travelling as a lecturer and moralist on a
US government appointment.
As surgeon to the NWMP Kennedy acted
as public health officer, obstetrician, gyne
cologist, pediatrician, internist and general
surgeon. A general surgeon in those days
did all kinds of work including genitourinary
surgery, orthopedics and neurosurgery. He
established and inspected, and was the ad
ministrator of, 10 hospitals. In 1875 he
established his first hospital in Fort Walsh
and the second in Calgary, 2 years later.
After that (in chronologic order), he was
instrumental in founding hospitals at Fort
Qu’Appelle, St. Albert, Regina, Maple
Creek, Battleford, Prince Albert, Lethbridge
and Medicine Hat.

who

Followed K ennedy

Kennedy’s successor in Calgary was
Arthur Henderson who arrived in 1883. The
railway at the time reached only as far west
as Maple Creek. To reach Calgary from the
end of steel, Dr. Henderson continued by
cayuse. His party had to ford the Saskat
chewan River. The journey took 6 weeks.
Henderson had a part-time appointment
with the NWMP; but in fact he was Cal
gary’s first civilian medical man. He hung
out his shingle on the east side of the Elbow
River, near the Hudson’s Bay Company’s
post. On this site he erected a small building
to be used as a combined drug store, office
and sleeping quarters. His memory is per
petuated on a plaque that also lists the
names of several other Calgary medical
pioneers in a fully furnished and equipped
replica of an early, pre-1914 medical office,
presently on display at Calgary’s Heritage
Park. During the Riel rebellion Henderson
served as brigade surgeon, but continued
to be stationed in Calgary. He also held a
contract with the Canadian Pacific Railway
(CPR); he was responsible for the area be
tween Medicine Hat and the first crossing
of the Columbia River. Additionally Hen
derson looked after the Indians on the
Blackfoot, Stony and Cree reserves.
The third surgeon to come to Calgary,
Robert G. Brett, arrived in the same period
(1883-1884). He was a graduate of the Uni-
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versity of Toronto class of 1874. He did not
stay in Calgary permanently for he became
enamoured of the hot sulfur springs of Banff
and had visions of establishing there a Eu
ropean type of spa. The spa concept did not
quite catch on, but Brett did become the
medical director of a sanatorium in Banff.
In due course he became the chief surgeon
for the CPR and eventually was honoured
by an appointment as Alberta’s second
lieutenant governor. Brett died in 1929.
Neville Lindsay, the fourth surgeon to ar
rive in Calgary, also received an appointment
with the CPR and also became a surgeon
for the NWMP. He was an adventurer-ex
plorer; he joined the gold rush to the Yukon
in 1889 and made numerous other prospect
ing trips to the interior of British Columbia
in search of gold and copper. He retired
from practice in 1908 and died in 1928.
Three other surgeons— E. H. Rouleau,
J. D. Lafferty and H. G. Mackid arrived
in 1889. E. H. Rouleau was a graduate of
Laval University class of 1872. He practised
in Quebec and Ontario before coming west
to locate first in Battleford, then in Calgary.
He is known to have acted as the Belgian
Consul for the Northwest Territories. J. D.
Lafferty eventually became registrar of the
North West Medical Council, and chairman
of the first provincial board of health. He
died in 1920.
The seventh surgeon to arrive on the
Calgary scene, also in the year 1889, was
Henry Goodsir Mackid. Of all the early
medical settlers in Calgary, he was the most
influential. He was born in Goderich, On
tario, in 1858 and received his medical de
gree in 1879. He studied in Vienna, London
and Edinburgh and moved to Calgary after
a short interval of practice in Lucknow,
Ontario. In Calgary he became chief sur
geon for the western division of the CPR
and in the year 1911 was elected president
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of the Canadian Medical Association. He
presided over that body’s second meeting in
the West, which was held in Edmonton in
1912. Mackid died in 1917. The memory of
Henry Mackid and of the ideals for which
he stood is kept alive in the Calgary General
Hospital by an annual clinical surgical
meeting and lecture, which has been named
after him.
T h e L ink w it h th e M o d er n P eriod

Ludwig Mackid, Henry Mackid’s son,
took over his father’s practice. He was born
in Lucknow, Ontario, received his primary
education in Calgary, moved to Upper Can
ada College in Toronto and eventually gra
duated in medicine from McGill University.
Like his father he studied abroad in Vienna,
London, Berlin and in various centres
around the United States. He too was chief
surgeon for the CPR, Alberta region, and
chief of staff of the Calgary General Hos
pital for 5 years. In 1914 he was named a
life member of the American College of Sur
geons and in 1947 was named life member
of the College of Physicians and Surgeons
of Alberta. Ludwig Mackid died in Calgary
on Nov. 7, 1975, at the age of 93. With his
passing, the last, albeit indirect, link with
the pioneer surgeons of Calgary was broken.
Grateful acknowledgement is made for the
valuable assistance received in the preparation of
this paper by the staff of the Glenbow Founda
tion, archives division, Calgary; by Mrs. B.
Durnie, RN, archivist of the Calgary General
Hospital; and by Mr. S. W. Horrall, historian,
Royal Canadian Mounted Police, office of the
commissioner, Ottawa.
R eferences
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“In a survey of the protein nutritional status
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protein-calorie malnutrition (RC.M.)
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relation between adequate alimentation
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The catabolic burn patient:
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or cell membrane of all cells, or per
haps as an enzyme. PROTEIN
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FUNCTION.”3
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ACUTE AORTIC DISSECTIONS. Constan
tine E. Anagnostopoulos. 255 pp. Illust.
University Park Press, Baltimore, 1975.
$24.50.

Acute aortic dissection is a common and fre
quently lethal event. In this carefully re
searched monograph, the author explains that
the best results in managing such patients will
be obtained when the investigative and surgical
teams work together. As an aid to this end
the author proposes a subdivision of Shumway’s classification.
The book offers a great deal more than a
discussion of the diagnosis and treatment of
acute aortic dissection. All aspects of dissec
tion are discussed in depth, in an informative
and readable style. Key references and a large
number of good illustrations are included.
The single drawback to this volume is the
price. At $24.50 it may be beyond the reach
of the younger resident who would benefit
most from the wealth of information it con
tains.
F. N . M c K enzie

Cardiovascular and thoracic surgery,
University Hospital,
London, ON.
ANESTHESIA FOR THE UNINTERESTED.
Edited by Alexander A. Birch and John D.
Tolmie. 187 pp. Illust. University Park
Press, Baltimore, 1976. $7.50, paperbound.

This paperback is a curious book. The objec
tive of Birch and Tolmie is “to enliven a dull
subject for a predominantly male audience”;
their method of excution is to illustrate a partly
programmed text with more than 100 photo
graphs of scantily clad young women so that
the written material may be “painlessly con
sumed in a few nights”. The authors are, how
ever, uncertain of the validity of their objec
tive and of the effectiveness of their procedure,
for they admit to the “dubious educational
value” of their illustrations and even to “the
monotony of prose” used. The authors of this
tasteless book have put themselves in the posi
tion of the speaker who announces before
he starts speaking that his subject is dull, who
lacks confidence in his presentation and who
has misjudged the degree of sophistication of
his audience.
The style of the text may be judged from
the first sentence of the first chapter: “Once
upon a time, it all began with an anesthetic
for rib resection in a young man called Adam.”

The style of the illustrations may be conveyed
by quoting the legend of the book’s second
figure: “A close nurse-physician relationship
is desirable” -— a legend that is set below
a photograph of an anesthesiologist (?) with a
somewhat vacuous expression on whose left
shoulder hangs a short-skirted OR nurse look
ing dreamingly into her companion’s eyes.
The text is incomplete and inconsistent in
places; for example, the student is told on page
70 rightly to “avoid using halothane in anyone
who has received it and subsequently had unex
plained fever or jaundice”, but he is not given
any idea of appropriate questions to ask in
relation to the hepatic system on page 17, in
the chapter entitled “What to Look for”, even
though questions are provided in connection
with other organ systems. The illustrations, too,
are often forced and inappropriate; Fig. 10, of
a hand at a level higher than that of the elbow,
is meant to show that “some veins are very
difficult to find” (veins never can be seen un
der such circumstances); and Fig. 23, cited in
connection with “guidelines for taking blood
pressure measurements”, is a photograph of a
string of pearls resting above a cleavage whose
depth has been deepened artificially by delib
erate use of shadow and carries the legend of
obscure relevance, “pearls about blood pres
sure measurement in anesthesia” — and so on.
Apart from matters of style, content and
taste, the book suffers from technical in
felicities. Layout is often thoughtlessly poor
— for example, in the listing of four factors
affecting uptake of anesthetic, three factors
are enumerated on page 65 and the fourth,
quite unnecessarily, is separated by an irrele
vant illustration so that one has to turn the
page to find the fourth factor. Similarly, Fig.
61, which is intended to illustrate the oxy
hemoglobin dissociation curve, is unlikely to
be studied for what is meant to show because
of six distracting photographic inserts.
I cannot recommend this book to students
of anesthesia. Other introductions to the sub
ject — for example, that by Dripps, Eckenhoff
and Vandam and that by Ostlere — are much
better. As a parting aside, the last book was
by a man whose humour came naturally but
whose modus operandi was to use humour
much more effectively — in the Doctor in
the House series, by Gordon Ostlere writing
as Richard Gordon.
D. A. E. S hephard
Scientific editor,
Canadian Medical Association Journal.

when shock
threatens the lung
helps reduce pulmonary
damage and increase ^
survival rates.

• preserves lysosome and cell membranes, thereby preventing the release of destructive
lysosomal enzymes3
• preserves platelets thereby reducing the risk of intravascular coagulation1
• preserves leukocyte integrity thereby helping to maintain the pulmonary architecture1
The recovery o f patients in shock is often complicated by a pattern o f deteriorating pul
monary function, commonly described as shock lung. This pulmonary insufficiency
progresses despite restoration of haemodynamic balance and apparent stabilization of
the acute episode.
Cinder conditions of prolonged shock, lack of oxygen at the cellular level causes
i e exchange mechanism. T h ese
ately to interstitial oedema and perihonuclear leukocytes aggregate in
d obstruct the pulmonary vascular
ills break down, they release lysolar particles containing proteolytic
enzymes attack their host cell and
age or destroy other cells.2 The reue damage may not readily repair
en if the shock patient survives,

H
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n administered in conjunction with
indard therapeutic measures, SoluMedrol exerts a protective effect
on the lung and improves the
patient's chance o f survival.
Prescribing information on page 458
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In the treatment of shock
and its pulmonary
complications

Solu-Medrol
soon enough, often enough,
in pharmacologic doses
Dosage and Administration: In treating severe
shock, there is a tendency in current medical
practice to use massive (pharmacologic) doses
of corticosteroids. (The anti-inflammatory ac
tivity of 1 mg of Solu-Medrol is equal to 4 mg
or more of hydrocortisone.)
The suggested dosage of Solu-Medrol for
severe shock is 30 mg/kg stat and repeated in
four hours, if necessary.
Therapy is initiated by administering SoluMedrol intravenously over a period of at least
ten minutes. In general, therapy should be con
tinued only until the patient’s condition has
stabilized —usually not beyond 48 to 72 hours.
Solu-Medrol may be given by intravenous in
jection, by intravenous infusion, or by intra
muscular injection. The preferred method for
initial emergency use is intravenous injection.
Cautions: The general precautions and con
traindications to systemic corticosteroid therapy
should apply to the use of Solu-Medrol. How
ever, when used for medical emergencies, or
in shock-like states, the possible lifesaving ef
fects must be weighed against the possible
undesired hormonal effects. In the treatment
of shock, Solu-Medrol should be adjunctive to
conventional supportive therapy such as fluid
replacement, etc. Although adverse effects as
sociated with high-dose short-term corticoid
therapy are uncommon, peptic ulceration
may occur.
Supplied: In Mix-O-Vial containing Medrol
(as methylprednisolone sodium succinate),
40 mg, 125 mg, 500 mg, and 1 g vials with
water for injection.
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ATLAS OF ANATOMY OF THE HAND.
Johan M . F. Landsmeer. 349 pp. Illust.
Churchill Livingstone, Edinburgh; Long
man Canada Limited, Toronto, 1976.
$ 66. 00.

The title of this book is somewhat misleading.
It is much more than an atlas and provides an
extremely detailed account of the anatomy of
the hand. Professor Landsmeer’s aim of pro
viding an analysis of hand structure and func
tion has been achieved. However, the order of
the material presented and the nature of that
material demand some knowledge of anatomy
by the reader.
This book is well produced, accurate and
free from typographical errors, but the illus
trations are only sparsely labelled. The majority
of the illustrations are multi-level cross-sec
tions from the distal radioulnar joint to the
finger-tips. While these sections are good, they
are numerous, perhaps to a fault, and several
are redundant. The longitudinal sections will
be more useful to the practising surgeon.
Some of the tangential sections are difficult
to interpret.
The three final sections of the book, which
deal with dissection, general discussion and
functional considerations, are the most inter
esting and useful. The last section provides a
comprehensive, up-to-date account of function
and is particularly well done. For those special
ising in hand surgery, the book will prove
useful as a reference, but for others it proba
bly will be difficult to use due to its length
and detail.
T. S.

L eeson

Department of anatomy,
University of Alberta,
Edmonton, AB.

CLINICAL TESTS OF OESOPHAGEAL
FUNCTION. Richard Earlam. 383 pp. Il
lust. Grune & Stratton, Inc., New York;
Longman Canada Limited, Toronto, 1975.
$24.75.

Earlam’s text is of great interest, and should be
read by all physicians and surgeons who treat
esophageal disorders. In 11 chapters he covers
all areas of esophageal disease from detailed
physiology and pathology to clinical sympto
matology and therapy including a brief review
of available surgical techniques. The depth of
coverage varies, reflecting the author’s in
terests. Considerable attention is paid to
Chagas’ disease, and the description of its
etiology and pathology is very clear. Normal
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function is well outlined as are the altera Most patients were operated upon during
1967 to 1969. Six of the patients died and
tions in function secondary to reflux.
In other areas the book is superficial. The in six the operation was unsuccessful. It is
cricopharyngeal sphincter and its disorders are unfortunate that follow-up of the patients
described only briefly; some of the concepts varied from nil to several years and was often
presented are not universally accepted. Even in the form of a postal questionnaire. There
more briefly described are medical diseases are numerous lengthy excerpts from hospital
such as scleroderma with associated esophageal charts and patients’ testimonial letters, which
serve no useful purpose.
pathology.
The book is well illustrated and there are
The author describes in detail the normal
mechanisms of esophageal control and relates beautiful line drawings of every historical
these to peptic ulcer disease and to abnor gastric operation. The extensive bibliography,
malities in the pancreatic and biliary systems. however, serves merely as a reading list, as
Achalasia is described in detail, and the au there are no appropriate references to it within
thor’s concepts of its etiology are clearly out the text.
This is a very stylistic, highly personal and
lined. These are of great interest. He takes a
strong stand on surgical management believ unashamedly subjective review of the author’s
ing that the addition of an antireflux proce gastric operation. It may be of interest to the
dure to surgical myotomy is entirely unneces surgeon who frequently performs revisional
gastric procedures, but it certainly cannot be
sary.
recommended for the undergraduate or post
R. D. H enderson
graduate student.
Room 139, University wing,
M. M. C ohen
Toronto General Hospital,
Toronto, ON.
Department of surgery,
University of British Columbia,
Vancouver, BC.
GASTRIC SURGERY AND THE DUMP-'
ING SYNDROME. The “Mirror-Image’’
Concept. Leon A. Frankel. 340 pp. Illust. HEMODYNAMICS FOR SURGEONS. D.
Charles C Thomas, Publisher, Springfield,
Eugene Strandness and David S. Sumner,
IL, 1975. $45.50.
698 pp. Illust. Grune & Stratton, Inc., New
This remarkable monograph on the dumping
York; Longman Canada Limited, Toronto,
syndrome is an account of the author’s sin
1975. $53.75.
gular method of preventing and treating this This book is mainly a rheological reference
complication. Dr. Frankel’s view is that the book directed to vascular and general surgeons
term “dumping” should be applied to all the
long-term morbidity associated with gastric interested in vascular diseases of the mediumoperations. He believes that the underlying and large-sized blood vessels. The book is
cause in all cases is loss of pyloric control divided into three sections.
The first part deals with basic architecture
over gastric emptying. The stomach has an
of
the circulatory system as it is currently
afferent conduit (esophagus), a proximal
sphincter (lower esophageal sphincter), a distal understood. Hemodynamic and biophysical
sphincter (pylorus) and an efferent conduit principles that apply to the peripheral vascular
(duodenum). The preservation of this sym circulation are discussed and a large number
metry is the objective of the “mirror-image” of mathematical equations and theoretical con
concept. Dr. Frankel describes his modifica siderations are presented. The current con
tion of the original “pantaloons” operation of cepts of intravascular pressure and flow are
Steinberg, in which the double jejunal pouch reviewed; the techniques and devices for meas
is fashioned by a Roux-en-Y technique and uring them are described and the errors and
a few seromuscular sutures are placed cir limitations of present methodology are de
cumferentially around the jejunum between fined.
The second part is more clinically oriented.
the pouch and the Y junction in an attempt
In this section the authors discuss the patho
to create a gastric outlet sphincter.
The greater part of the text is devoted to physiology and-diagnosis of arterial and venous
a clinical review of 75 cases in which this disease and review the various methods and
operation was performed, either as the pri results of medical and surgical treatment. De
mary procedure for peptic ulcer or gastric can tailed descriptions of surgical procedures are
cer, or as a revision operation for “dumping”. not included.
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A short third part deals with specific prob
lems such as cold injuries that often do not
require operative intervention but are of in
terest to surgeons.
The intricacies of heart catheterization
methodology are not given; however, there is
a chapter on cardiac hemodynamics, directed
to surgeons who may have to interpret
catheterization data.
J. K. Y. Yao
Cardiovascular and thoracic surgery,
University of Toronto,
Toronto, ON.
OPERATIVE ANATOMY OF ABDOMEN
AND PELVIS. Edward A. Edwards, Paul
D. Malone and John D. Mac Arthur. 418 pp.
Illust. Lea & Febiger, Philadelphia; The
Macmillan Company of Canada Limited,
Toronto, 1975. $41.75.

This book on the surgical anatomy of the
abdomen and pelvis has succeeded in its at
tempt to make the subject readable and
stimulating to the young surgeon learning his
trade. It is the result of an effort to present
the anatomy of the abdomen and pelvis in a
largely pictorial form; the drawings and line
sketches have been collected from many other
works. The book has the advantage of il
lustrating the anatomy of the region as it
might be seen during surgical procedures rather
than on a strictly anatomical basis. The text
is concise, easy to read and contains sufficient
references to indicate further reading for the
diligent student. No attempt has been made
to illustrate pathologic conditions and this
would appear to be a considerable advantage
in a book of this kind. The authors admit
that they have not illustrated all the possible
approaches to all the organs in the abdomen
and pelvis since this would change it into a
monumental work. By keeping it simple and
straightforward they have succeeded in present
ing a book that will be most useful.
J. M. B eresford
Department of gynecology and obstetrics,
University of Ottawa,
Ottawa, ON.
OPERATIVE UROLOGY. The Kidneys,
Adrenal Glands and Retroperitoneum. Edited
by Bruce H. Stewart. 361 pp. Illust. The
Williams & Wilkins Company, Baltimore;
Burns & MacEachern Limited, Toronto,
1975. $43.50.

This book is a valuable well-illustrated refer
ence handbook for the senior resident staff
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and the practising urologist by a group from
the Cleveland Clinic with acknowledged high
standards. The authors explain techniques and
surgical approaches to the kidneys, adrenals
and retroperitoneal spaces.
The first three chapters are devoted to the
relevant surgical anatomy, the appropriate pre
operative investigations and the most favoured
incisions for the surgical exposure of the up
per urinary tract. The authors present the sur
gical methods they themselves prefer but also
offer responsible alternative techniques; the
references with each chapter reflect this wide
perspective. The newer fields including care of
the urinary stoma and the use of autosuture
instruments are discussed.
The many clear illustrations carry the reader
step by step through each procedure with a
combination of three-dimensional line draw
ings, photographs and radiographic illustra
tions. I look forward to a campanion volume
dealing with the lower urinary tract.
W. H. M cC rae

Department of surgery,
Joseph Brant Memorial Hospital,
Burlington, ON.

PEDIATRIC SURGICAL PATHOLOGY.
Louis P. Dehner. 882 pp. Illust. The C. V.
Mosby Company, St. Louis, 1975. $65.60.

Dehner’s book on pediatric surgical pa
thology has come at an opportune time and
will be especially welcomed by pathologists
whose daily work includes a pediatric com
ponent. The illustrations included are the most
typical specimens n | gross and microscopic
pathology and are supported by a liberal scat
tering of radiographs; only a few can be
faulted. The text is readable and, for the most
part, the author uses short “to-the-point” sen
tences; the references are pertinent and gen
erally recent. Common and important lesions
are stressed. As a day-to-day working “com
panion” I have found the book useful. This
is a book for pediatricians and surgeons as
well as pathologists; it helps to bridge the
communications barrier between clinician and
pathologist. In future editions the author
might consider arranging the references alpha
betically rather than according to topics. This
is not a criticism but I would prefer it.
General surgical pathology has been well
served by Ackerman’s textbook; very useful
specialty texts have come along, but pediatric
pathologists previously have had to rely large
ly on their own or their colleagues’ experience
and reading. They now have a much-needed
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textbook dealing with the surgical pathology surgeons and general surgeons working in the
field.
of childhood.
E. J. T ab ah
K. A terman
Department
of surgery,
Department of pathology,
Royal Victoria Hospital,
Izaak Watson Killam Hospital for Children,
Montreal, PQ.
Halifax, NS.
PLASTIC AND RECONSTRUCTIVE SUR
GERY OF THE BREAST. Edited by
PATHOLOGY AND SURGERY OF THE
Robert M. Goldwyn. 565 pp. Illust. Little,
SALIVARY GLANDS. Jose Yoel. 1428 pp.
Brown and Company (Inc.), Boston, 1976.
Hlust. Charles C Thomas, Publisher, Spring$48.50.
field, IL, 1975. $132.50.
The editor, with the assistance of 50 contrib
This text represents a monumental piece of uting authors, has compiled a thorough review
work dedicated entirely to the pathology and of plastic and reconstructive breast surgery.
surgery of the salivary glands. It represents The book is easily read and well illustrated
the lifetime experience of the author, dealing with excellent photographs. It is divided into
with close to 3000 cases of salivary gland five sections. The first deals with the history
disease and will endure as a reference source. of mammoplasty, the basic science related to
The text is well organized; it is divided into the breast, radiology, and the psychiatric
five main sections. The first deals with the aspects of breast surgery. The second section
basic sciences and the surgical anatomy of the covers reduction mammoplasty and mammary
salivary glands in general; clinical diagnostic ptosis correction procedures. Most recognized
techniques now available are also described. procedures are covered and the technical
These include radiography, sialography, arte aspects of each are fully explained and
riography, pneumothography and scintigraphy. properly illustrated. The subsections devoted
The operative management of traumatic lesions to complications and scarring are especially
is discussed and the section concludes with a helpful and the authors provide an intelligent
discussion of anomalies and congenital mal guide to choosing an appropriate method of
formations.
reduction for specific cases. The third sec
The second section of the book covers tion is a complete discussion of the correc
inflammatory lesions, and benign and malig tion of breast and chest deficiencies and de
nant parotid-gland neoplasms. The author formities. The fourth deals with the controver
explains the operative procedures and their sial subject of surgery for malignant and precomplications with the help of sketches and malignant disease. The opinions of the authors
photographs. The third and fourth sections of may not please all readers; however, current
the book deal similarly with the submaxillary concepts are presented fully and the authors
and sublingual salivary glands. The fifth sec have offered both positive and negative view
tion is devoted to tumours of minor salivary points. The book ends with discussion of
gland origin, arising in different regions of the specific problem cases.
mouth and includes a detailed, step-by-step il
Most of the topics discussed in this book
lustration and description of each operative can be found in various texts and journals;
procedure. The author includes a section on the however, the compilation of these topics in
use of modern chemotherapy for malignant one text is certainly and advantage for the
tumours and concludes with a chapter on the surgeon who does this type of breast surgery.
indications and use of radiation therapy in the
management of benign and malignant lesions S. S. L abow
Ste. 106,
of the salivary glands.
2197 Riverside Dr.,
This book is well organized and well written; Ottawa,
ON.
the print is large and easy to read. The text
is profusely illustrated throughout with roent SURGICAL MANAGEMENT OF DEGEN
genograms, figures, diagrams and illustrations.
ERATIVE ARTHRITIS OF THE LOWER
The bibliography at the conclusion of each
LIMB. Edited by Richard L. Cruess and
chapter is extensive and up-to-date. The em
Nelson
S. Mitchell. 236 pp. Illust. Lea &
phasis throughout is on surgical management
Febiger,
Philadelphia; The Macmillan Com
by one of the leading contemporary head and
pany of Canada Limited, Toronto, 1975.
neck surgeons. This is a quality textbook and
$24.50.
should prove valuable to all maxillofacial sur
geons, plastic surgeons, otolaryngologists, oral Cruess and Mitchell have combined their own
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experience with the views and expertise of 19
other experts on arthritic surgery of the lower
limb.
I especially enjoyed the introduction that
covers 30 pages of this book. It contains
three excellent updated chapters on the
pathology, biochemical and metabolic changes,
and degeneration and repair of articular car
tilage. Taken together, these chapters are a
comprehensive review of the most important
research into the nature of osteoarthritis. A
rationale for the treatment of the condition,
based on these findings is developed in the
rest of the book and presented in a manner
suitable for the clinically oriented reader.
The section on the hip is much superior to
the sections on the knee, ankle and foot that
follow. It includes chapters on etiology and
biomechanics as well as some excellent, welldescribed, surgical techniques for hip osteoto
my and total hip replacement. A variety of au
thors present their experience with, and indica
tion for, cup arthroplasty, fusion and softtissue procedures. Dislocation and subluxation
of the hip in adults, avascular necrosis of the
femoral head and operative procedures for
osteoarthritis of the hip are discussed in sepa
rate chapters. The clear, concise and rational
description of the approach to the treatment
of osteoarthritis simplifies the selection of
the appropriate operative procedure. This
brevity is a plus that has been maintained
throughout the book.
In summary, this text presents a compre
hensive review of the pathogenesis of osteoar
thritis. Technical details of surgical treatment
of the hip are good, but information on the
knee, ankle and foot is limited. The book is
concise and easy to read. I would recommend
it to students and experts who have an interest
in the subject.

465

The book will be of great value to residents
in cardiac surgery who should recognize that
the book tends to oversimplify. There are
major omissions; the technique of deep hypo
thermia achieved by surface cooling followed
by core cooling is notably absent, repair of a
complete endocardial cushion defect is not
mentioned and the operation devised by Fontan for tricuspid atresia is not mentioned. In
another chapter, the authors describe suturing
the cleft in the mitral valve aortic leaflet during
repair of a primum defect; the decision to su
ture this cleft and the extent of this procedure
is not simply routine; it should be based on
the preoperative hemodynamic study and the
pathologic anatomy found at the time of
operation.
In some places the book is too simplistic.
In the section on patent ductus arteriosus, for
instance, the authors advise that a band should
be placed around the pulmonary artery if,
after obliteration of the ductus, it does not
become softer and if a systolic thrill persists
in it.
Finally, all intracardiac repairs are termed
“total correction”. This is a most inappropriate
term when applied to procedures such as
Mustard’s operation for transposition of the
great arteries. It suggests quite erroneously that
everything is made right by the operation and
I suspect that this is, in fact, the point of
view that the authors wish to convey.
Despite these reservations, the book will be
of great assistance to those seeking technical
pointers in the surgical treatment of congenital
heart disease.
A. R. C. D obell
Division of cardiovascular and thoracic surgery,
Montreal Children’s Hospital,
Montreal, PQ.

G. R. Viviani
Department of surgery,
McMaster University Medical Centre,
Hamilton, ON.
SURGICAL TREATMENT OF CONGENI
TAL HEART DISEASE. 2nd ed. Grady L.
Hallman and Denton A. Cooley. 204 pp.
IMust. Lea & Febiger, Philadelphia; The
Macmillan Company of Canada Limited,
Toronto, 1975. $19.95.

This book describes the surgical technique used
at the Texas Heart Institute for palliative and
definitive treatment of the more common
congenital heart conditions. It deals with sur
gical technique in great detail and is profusely
illustrated with excellent line drawings.

SYPNOPSIS OF PEDIATRIC SURGERY. P.
P. Rickham, R. T. Soper and U. G. Stauffer.
435 pp. Illust. Georg Thieme Yerlag, Stutt
gart; Year Book Medical Publishers Inc.,
Chicago, 1975. $13.95, paperbound.

This is an old-fashioned handbook with no
references. It is small but the print is clear;
it is a translation from the German but you
would never know it. It is actually an inter
national book. There are three authors —
one from Liverpool, England, another from
Iowa City, USA and the third from Zurich,
Switzerland — and four additional contribu
tors on specialized topics.
The book is made up of 23 clinically ori
ented sections. Congenital lesions are em-
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phasized. Clear black and white illustrations,
line diagrams and radiographs are explicit, per
tinent and useful; the subject index and table
of contents are very clear.
It is the kind of book that everyone dealing
with children will keep at hand because it
gives the facts and the important statistics
clearly and briefly. The synopsis will become
a “pocket bible” for medical students, interns
and residents dealing with children’s diseases.
The professors and academics will buy this
book too (but they might not admit to it).
E. M. C ooperm an

1976 YEAR BOOK OF PLASTIC AND RE
CONSTRUCTIVE SURGERY. Edited by
Frederick J. McCoy. 367 pp. Illust. Year
Book Medical Publishers Inc., Chicago,
1976. $25.00.

This book contains approximately 250
abstracts of articles from the world litera
ture during the year up to July 1975. Abstracts
appearing in this current edition represent 75
different publications; however, almost one
third of these are from Plastic and Reconstruc
tive Surgery. This year, the editors have at
tempted to simplify the organization of ma
terial by dividing the subject matter into six
major categories, four of which are further
subdivided along anatomical lines. There is
an error in the table of contents on page 7;
the result is that the fifth and sixth major
headings are printed as subheadings under
esthetic surgery.
This series, which has been published an
nually since 1971, continues to provide a
simple, quick way of finding and retrieving
recent articles, but Index Medicus is of course
still required for a complete detailed search of
the world literaure.
The prestige of this series would be en
hanced and the price more justified if two
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publication changes were made. First, each
volume should contain abstracts by calendar
year of articles from the world literature.
Second, a uniform cover colour scheme would
help; original subscribers to the series will
regret the new policy of making an annual
change in the colour scheme of the hard
cover; this gives the series a disturbing
kaleidoscopic appearance on the library shelf.
G. A llan T aylor
Suite 307,
1081 Carling Ave.,
Ottawa, ON.

THE YEAR BOOK OF UROLOGY 1975.
Edited by John T. Grayhack. 383 pp. Illust.
Year Book Medical Publishers Inc., Chica
go, 1975. Price not stated.

The year book series of publications is now
celebrating its 75th anniversary. These books
have a tradition of excellence and popularity;
they have enjoyed continuing success because,
in a very readable format, new medical in
formation is summarized and put into perspec
tive. The year books have helped to keep the
readers up-to-date in the face of the medical
information explosion.
The high standard of excellence we have
come to expect in this particular publication
is again noted. The articles have been care
fully chosen and skilfully summarized. The
number of figures has been kept to a mini
mum; only those that clarify and amplify the
text have been included. The editorial com
ments of William Boyce, Frank Hinman,
Lowell King and John Greyhack are stimulat
ing and useful. Greyhack and his collaborators
are to be congratulated.
B. M. M ount
Department of urology,
Royal Victoria Hospital,
Montreal. PQ.
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